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Part 1 


Event and Comment 


Tell the World! 

h STRONG plea for Queensland to advertise her products, and to 
find out exactly what her potential customers want and then 
give them the very best quality that the State can produce, was made 
by His Excellency the Governor, Sir Leslie Wilson, when opening the 
Ipswich Show* ^'Queenslanders are too modest,^’ said the Governor, 
‘'they do not let the world know what they can produce. This is a big 
fault* It is of vital importance in these days that 'we should let our 
potential customers know what we can produce, and then when Ave luiAUi 
got their orders that Ave should give them the veiy best tliat the State 
lias to offer. To advertise is essential, but it is not right to send our 
customers something that is just''good enough.’ ^We must send our 
ciistoiners what they Avant. ’ ’ 

His Excellency, said that when he' was in the East last 'year he 
heard a number of, complaints regarding the packing'and labelli'iigv of 
'Australian goods,'especially canned'fruits. / ' 

"This is entirely due to carelessness,” said Sir Leslie. , "But it 
does us harm, as it does'not give us a good reputation. I sincerely hope 
that'from iioa^" on'there aaTU be more careful'overseeing, so'that this sort 
of thing cannot happen again.” 

Continuing, His Excellency said that there Avere many difficulties in 
the Avay of better marketing of Queensland products, Imt, after all, 
difficulties Avere only made to be overcome. Probably no State Avas faced 
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v/itii greater marketing diilieulties than was ^Queen,slaiidj but in Ms 
opinion Qiieeiislai 3 .cl liacl the greatest opportunities of all the States in 
the Conmionw'ealtli. 

rests with this generation to show the world that Qiieemslaiici 
can produce the Tory best that the world lias to oifeic” 

Tlie Ipswich Show" was one of the most important in the State, 
said the G'-overnor. and he congratulated the committee and every 
person connected with the show on their efforts this year. That despite 
the dry season the standard of the show was so high spoke volumes for 
the fertility of the district and the enterprise of the people. 

' It is at such sliows that one sees the real wealth of Queensland, ’ ’ 
said Sir Leslie. At the many countiy shows wdiieh I have visited here 
I have learned a great deal wdiieh I shall be able to use wdien I return 
to England/' 

Tile Premieres Retnrn—Tracie Prospects in Great Britain* 

N arrival at Fremantle from his visit abroadj one of the purposes of 
^ wdiicii was to attend the sugar conference convened by the British 
CToyerniiient, the Premier, tion. W. Porgan Smith, LL.D., said that the 
British Goveriimeiit liad called the conference with the view of formu¬ 
lating a rationalised scheme of distribution of sugar "tliroiighoiit the 
Empire and other countries. The conference was not held, however, 
on aeeoiiiit of the contributory countries asking, apparently, too high a 
quota of the British market. In the course of a press interview the 
Premier said that the people who were most active in the matter were 
those who yere signatories to the Ciiadbourne agree¬ 
ment, and they evidently desired to prepare a modern 
version of the Brussels agreement of 1903* It is just 
as -well, he said, that the conference was not held. 
Australia had nothing to gain from it. The pro¬ 
posal to hold the conference was based on limitation 
of output. 

^ Mr. Poi'gan Smith added: ' M investigated the 
position of the sugar-producing countries of Europe, 
and it was obvious that they were using sugar to build 
up their sterling credits in London. 

^ “This was obvious from the fact that in Europe the price of sugar 
varies from 4d. to 7d. lb.. When the conference fell through I, in com¬ 
pany with Dr. Earle Page and Mr. T. de Waters, the South' African 
High Coiiiiiiissioner, conferred with the Chancellor of the Exchequer 
and the Secretary of State for the Dominions, and put up a proposal 
for a five-year agreement based on the existing rebates in duty. ’ We 
have an agreement with the British Government that no alterations 
will take place ^in the , duty without eighteen months' notice. The 
positio,!! now, .briefly, is that there is a maintenance of the status, quo, 
and therefore Queensland can export sugar to the British and Canadian 
markets without li,initation. The matter will probably be brought up 
again, at the next Imperial Conference, but I am, satisfied that there is 
no likelihood of any' change in policy. If'the sugar-produeing^ countries 
of Europe' were to use internally as much sugar' per head of the popula¬ 
tion-as, say,, Great Britain, so far from there being a surplus of suga,r 
in the-:world there would be a shortage of 5,000,000,tons' annually,. "The 
problem is not one'of over-production but one of under-consumption/' 
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Tlie Meat lEdiistry, 

tiie meat question^ wliieli lie discussed at some longtli in Great 
^ Britain, tlie Premier said the Australian quota was likely to be 
increased because of the recent tariff action. The trouble was that in 
the past, Avitli drought and such like, Australia had not been able to 
supply her quota. Regarding Queensland, lie said, the meat export 
trade is liaAdng an iiiYestigatioii of marketing methods. Mr, Smith said 
he iToiild make certain proposals on Ms return to Queensland. ‘'“'One 
tiling is cjiiite certain; there is now a future for the frozen meat industry, 
and Tve must improYO the quality. We must produce a better typed ^ 

Prospects for dueeiisiaad Butter . 

^/f R, Forgan Smith spoke with emphasis and enthusiasm of direct trade, 
^ including /lirect shipping between Australia anxl the North of 
England and Scotland. He said he went into this question very 
thoroughly, and was convinced that Australia’s priiiiaiy producers had 
everything to gain by appointing direct representatives in Glasgow, 
Liverpool, Manchester, and Cardiff. There were wnnderfiii opportunities 
there, and Scotland was friendly disposed to Qiieeiisiaiicl and the rest 
of Australia. Glasgow and Edinburgh were the only two places showing 
'•Empire butter/’ except when it was a New Zealand product. The New 
Zealand publicity was better than the Australian in this respect. There 
■was, a great prospect of Queensland’s butter trade being increased, the 
trouble at present being the appointment of sub-agents in Manche,ster 
from agents in London, with the- result that the sub-agents pushed the 
Banish' and Butch product, for which they obtained a greater commis¬ 
sion. Bireet trade, lie added, would counteract this. 


Migration and Markets. 

I^ISCUSSING migration, the Premier said that on this unatter lie had 
^ conferred with the committee established in Great Britain," and had 
found Great Britain very favourable to the resumption of migration; but 
he had explained that the subject was linked up with markets, and it was 
impossible on a large scale with limited .markets. , He had pointed out. 
that Australia should not be expected to carry the cost of mass migra¬ 
tion, and told them very bluntly that it was no good talking migration 
and at the same time applying a restriction quota on production. Great 
Britain had no plan, and all discussions were merely exploratory. 

He declined to discuss the new tariff, as he had not had an oppor¬ 
tunity of studying it, and wanted to be in a position to know the reaction 
to it in England. 

A Commonwealth of British' Nations. 

A SKEB how near Europe was to peace or to war Mr, Porgan Smith 
said a gx^eat deal depended on Great Britain’s policy. There was 
a growing body of public opinion favouring Great Britain co-operating 
■with the Dominions to build a real Commonwealth of Nations as against 
being the policeman of Europe and the protector of Prance., Speaking 
generally, he said, the whole thing was absurd. The League of Nations 
was like a government 'without a police force, and the problem was: 
Could Great Britain' afford to be .the policeman of Europe and 'continue 
being dragged at the coat tails of another country? 

Biseiissing trade prospects generally, the Premier added that every¬ 
thing' would depend' on reciprocity, and trade could only be conducted 
on a two-way basis. There was a strong ieeling in industrial circles 
in England/he added, that wMle' Australia was, entitled to build up 
her own industries,, that That portion'of trade which goes to countries 
which purchase notMng from Australia should go to England. 



The Tobacco-growing Industry if) the 
United States of America. 

L. F. ^iIAKDELSON, B.Sc.x\gr., Plant Pathologist. 

Wontiniwd from J me, 1936.] 

LIGHT AIR-CUEED TOBACCOS. 

'T^HE light air-eiu'etl types of tobaeeo are Burley (U.S. Type 31) 
and Marylaud (U.S. Type 32). In both eases the tobaeco' is 
stalk-ent \Thc‘n liain^ested—that is, when the majority of the leaves are 
mature the entire plant is harvested by cutting the stalk near ground 
level (Plate 1). The stalks are either split with a knife, from the top 
towards the butt, and straddled over sticks, or are speared on to sticks. 



Plate 1. 

Makvlan0 Tobacco. —Light air-eured tobacco is harvested by euttiii, 
the stalk near ground level, and the entire plant is air-enred.' 


In the latter ease a movable metal spearhead is placed on to the end 
of a .stick and some half-dozen plants are foreecl over the point and 
on to the stick (Plate 2). The leaf is nsually cured in large, well- 
ventilated sheds. At_ times the sticks are hung on scaffolds in the, field 
(Plate 3) for one to five clays in order to wilt the plants prior to ciiring. 
Another^ method is to set the sticks of tobaeco in the ground at an 
angle of 75 degrees with the butt.s of the plants towards the sun 
(Plate 4). 

Burley. 

Burley is one of the most important types of tobaeeo grown in 
the United States, and almost a third of the total tobaeeo area is devoted 
to it. It is light in colour and body and has exceptional abtorbtivc 
capacity for_ flavouring materials used in the manufacture of plug 
tobacco. This type has an interesting history, since it developed from 
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a single plant wliieli was selected in Ohio in 1864 and was given the 
name White Burley.^’ It has been further developed to meet 
changing manufacturing requirements as the ^ demand for cheTOiig 
tobacco has diiniiiislied. In order to produce thinner ieafj “stand-up^' 
typeSj wliicli may be closely planted, have been developed (Plate 5) 
and strains resistant to soil diseases have been selected. 

Burley tobacco was originally grown mainly in Kentucky, and W’'as 
then a dark air-'Ciired type used for chewing and smoking purposes. 
With the great expansion in the cigarette industry and the adoption of 



Plate 2. 

Spearing Tobacco Plants.—T lie ent plants are forced over a moveable metal 
spearhead on to a stick in prei>aratioii for curing. 

this type for cigarette manufacture, the area under crop increased eiior^ 
moiisly. In 1912 there were 228,000 acres of Burley grown, but by 1931 
the area had increased to 528,800 acres and hacl extended well into 
Tennessee and neighbouring States. 

Beep, well-drained, rich soils are used for growing Burley. Its 
cultivation is, associated with the'fertile limestone soils "typical "of the 
blue grass country .of Kentucky. .In that, state artifieial 'fertilisers ,■ 
are rarely added to the soil. In the newer areas applications of 500 to 







Plate 4. 
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PliATE 6. 

Young Buelet Tobacco,—A lield of Burley ’tobacco' showing tlie flat' metboci of 
cultivation -wMcli is practised with this class of tobacco. 
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800 lb« of a 8-4“4 or 8-3-5 inistiirej depending on the soil^ have been 
found profitable. Some growers used 300 to 400 lb. of superphosphate 
and 8 to 10 tons of stable manure. 

Ill contrast to the seed-beds of the flue-cured areas, those used 
for Burley are long and narrow. Thej' vary in width from 6 to 12 feet 
and are covered with eheese-ciotli. Soil sterilization by burning over or 
steaming is recommended. 

Stand-upvarieties such as Judy’s Pride, Kelley, and various 
root rot-resistant strains are becoming increasingly popular and are 
replacing the older varieties known as Lockwood, Twist Bud, Blue 
Eibboii, White 'Burley, and Rainbow. 



Plate 7. 

CuLTiVATiOH Ihplemexts. —These implements are generally used in Tennessee for 

cultivating Burley tobacco. 

Rows are made 3 feet 6 inelies or 3 feet 8 inehes apart, and the 
plants are set 12 inches to 18 inelies in the row, depending on the. 
fertility of the soil. They are usually set by hand. 

Unlike flue-cured tobacco, Burley is not groAvn on hills, but is 
fl,at-eiiltivated (Plate 6). Methods of cultivation vary somewhat. In 
Kentucky the first cultivation is made with a six-tine spring-tooth 
cultivator and subsequently with a twelve-tooth implement which 
straddles the roAvs. ' About three cultivations are usually made. In 
Teiuiessee a fourteen-tooth cultivator is recommended for the first culti¬ 
vation. A double shovel or three to five-shovelled cultivator (Plate 7) 
is ^theii used, particularly after x}aekmg rain, and weekly shalloAA’' eiilti- 
ation AAuth harrows is practised subsequently. 

As indicated above, the crop is stalk-harvested and" air-eiired. A 
barn 40 feet Avide, 60 feet long, and 16 feet to the eaves is considered 
large enough for 5, acres. Curing barns vary■ considerably in construe- 
tion,^ md frequently they are .very crude (Plates 8 ancl 9). Where 
facilities permit (Plate 10) efforts are made to manipulate the ventila¬ 
tion so that .the leaf dries out slowly irrespective of the prevailing 
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weather coaditions. During Avet Aveathei’ small fires are usiialiy macle 
in the floor of the barn to reduce liiiinidity and so olnflate luouid inlurv 
known as “house barn” or “pole sweat.” When the AA-eb and midrib of 
the leaf ha.s dried thoroughly, curing is complete. During subsequent 
Avarm damp Aveather, when the leaf has “come into order,” it is taken 
down and bulked. It is eventually stripped from the stalks and sorted 
in to five to seven grades and tied in hands. Burley is marketed in 
the same fashion as flue-cured tobacco. 

In the blue grass country the land is alloAved to rcA^ert to blue 
grass sod after one or at most tAvo seasons under tobacco. EiseAvliere 
rotations AAuth Avheat, lespedeza, and other crops are practised. 



Plate S. 

A Crude Barn for Air-cueing,—I n Tennessee Burley tobacco is frequently eiireil 
in makeshift barns of Tarious" kinds. 

Maryland Tobacco. 

The unique and valuable type of tobacco known as Maryland is only 
produced in a very limited area between thei Potomac Ri,ver and 
Chesapeake Bay in Maryland. Its outstanding eharacteristies are its 
excellent burning quality, due to the remarkably high percentage of 
cell Avall-forming materials (cellulose and pectin) which it contains. 
The leaf is very thin, dry and chaffy, and is rather neutral in aroma. 
These characteristics make it A'ery useful for blending Avith other 
tobaccos to improve the burning quality of a blend AAuthout disturbing 
the aroma and flaA'Our sought. Its chaffy nature tends to “open up” 
tobaccos, and so makes for the more economical use of tobacco in the 
manufacture of cigarettes. Since the AA-ar its value has been appreciated 
by the cigarette industry, and there has been an expansion in produc¬ 
tion. The acreage under crop Avas increased from 22,000 acres in 19 li 
to 38,000 acres in 1931. Tobacco has been grown eontinuonsly in Mary¬ 
land for a longer period than in any other area in the United States. 
Its cultivation dates back to the earliest colonial clays, Avhen an 
important trade aa'hs established with European countries. At the 









Plate 9. 

A Bueley Toeacco C’URiNG Baux.—A tYi3e of barn coiiiinonly used for air>ciiring 

Burlej tobacco in Tennessee. 


jireseiit time almost half the crop is exported. It is grown in mucli the 
same way as Burley, on soil which is fairly fertile but rather deficient 
in luiiinis. Manure gives satisfactory results when available, but in 
inany cases notliing'^ is added to the land, especially after it has been 
"'rested."' The use of fertilizers is increasing, and 500 lb. or more of 
various mixtures siieli as 8-4-10, 8-3-7, or 8-3-12 may be used. The 



Plate 10. 

' ,A M^el Aib-cueixo Barx.— ^An ideal type of air-curing barn at the O-reenville 
Tobaoco Experiment Station, Tennessee- Note the top ventilators' and a few side 
ventilators wHcli are open. 
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fertilizer is ''listed with a plough and the ridge is smoothed off with 
a "drag/' or^ in many eases, a special implement (Plate 11) known as a 
"Planter Junior Lister" is used. This implement makes a ridge and 
has a roller attachment which smoothes it down in one operation. A. 
more recent type is said to also have a fertilizer distributor combined 
with it. A' "drag" wdtli wmoden "rnnners" is frequently used to 
mark the position where the plants are to be set by drawing it across 
the field at right angles to the rows. The plants are set by hand, by 
hand-setter machine, or by a horse-drawm inaeliine midway between the 
depressions made by the "drag." 



Plate 11. 

A Planter Junior Lister.^’— A ^‘Planter Junior Lister^’ in operation in 
Maryland. Tliis implement ‘ ^ lists a ridge about tlie fertilizer drill and smooths 
oft* the top of the hill in one operation. 

The varieties grown are rather indefinite at present. The United 
States Department of Agrienltnre is endeavouring to improve the situa¬ 
tion by supplying pure lines of seed, and is selecting strains resistant 
to black root rot. The tobacco grown is designated by its leaf charac¬ 
teristics as Maryland Broadleaf, Broadleaf Thickset, Narrowleaf, and 
Narrowleaf Thickset, &e. Maryland Mammoth is a giant variety wliieli 
developsed from a "sport" selection made some twenty-five years ago. It 
is found satisfactory on the more fertile soil types. 

Plants are set in an equidistant fashion usually with about 34 inches 
between rows and between plants in the roiv. This arrangement allows 
plants to be cultivated in two directions. Plat cultivation is practised 
weekly with a spring-tooth cultivator similar to the Australian type of 
implement. The soil in Maryland does not appear to erode readily, and, 
although tobacco is cultivated on rather steep slopes, special precautions 
are seldom taken. 

Maryland tobacco is harvested by cutting similarly to Burley. It 
is air-eured in large barns, but, unlike other tobaccos, it remains in the 
barn for close on twelve months before it is sold. During this period 
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it goes tliroiigli a natural fermentation process and is then ready for 
permanent packing. On the other hand^, other tobaccos are redried or 
are specially fermerited subsequent to curing. 

When weather conditions permit in the late winter the cured plants 
are taken down and the leaves are stripped and graded into about four 
grades. The leaf is tied into peculiar large fan-like liaiidSy and is then 
placed ill cylindrical stacks with the butts of the hands towmrds the 
centre. After two to four 'weeks the leaf is bulked with butts towards 
the outside, in the same manner as flue-cured tobacco, for about six 
weeks. It is then packed in hogsheads ■ on the farm. A ^ hogshead 
and a ivoodeii cylinder slightly smaller in diameter are filled with 
tobacco, and, by means of a screw, all the tobacco is pressed^ firndy 
into the hogshead and a lid is affixed. It is then ready for manufacture. 



Plate 12. 

OxB Sucker Tobacco.—TIos t.ype of dark air-cured tobacco has coarse narrow 
leaves with prominent veins and midribs. 

The marketing and selling of Maryland tobacco is peculiar and 
different to that of any other type. It is all sent to Baltimore, where 
relatively small quantities are continuously being sold by sample 
throughout the year in the five tobacco markets situated there. Hogs¬ 
heads as 1‘eeeived from the growers are stored in large warehonses. A 
Government representative takes six samples from each hogshead, and 
so makes one representative sample hand, which is sealed and appro¬ 
priately _ labelled. Each day buyers visit the warehouse and draw for 
the privilege of making the first examination of lots submitted for sale. 
Sample hands are made into “bulks” and placed before each buyer, 
who is given a sheet setting forth details of the samples. During the 
examination the buyer marks his price on the sheet alongside each lot 
for which he wishes to bid. The sheet is then placed in a ballot-box. 
At the end of the day the selling agent compares the sheets, and sells 
the respective hogsheads to the highest bidder, providing the price is 
considered high enough. Should bids be equal, the buyer who made the 
first examination is given the advantage. 
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DAEK AIE-CURED TOBACCOS.' 

The dark air-cured types comprise Virginia sun-cured (U.S. Type 
37), One Sucker (TJ.S. Type 35), and Green River (U.S. Type 36), 
They are not very important. Their total acreage is ahout 53,000 acres, 
which is approximately only 10 per cent, of that under light air-eiired 
types. These tobaccos are mostly used for the manufacture of chewing 
tobacco. 

Formerly Virginia sun-cured tobacco was hung in the sun for 
part of the curing process. It is cured and harvested like Burley, 
but the name ‘'sun-cured’’ still persists. Weight rather than colour is 
the main objective in the cultivation of this tobacco; consequently, it 
is grown on stiff soils, is set wide apart, and is “topped’’ low—^to about 
nine leaves. The best results seem to be obtained when it is grown after 



Plate 13. 

Virginia Piee-cured Tobacco. —Note the extremely low topping and wide spacing 
of jdaiits and consequent heavy drooping habit of the leaf. 

legumes in rotations. Many flue-cured varieties are grown, in the produc¬ 
tion of this type. At the Bowling Green Experiment Station the best 
yielding variety appeared to be' Kentucky Pryor. , The acreage under 
this type has decreased as a result of changes in consuming habh’'^- 
There were 15,000 acres under crop in 1913, whereas in 1931 there w^re 
only 6,000 acres. It is especially suited for the manufacture of plug 
chewing tobacco. 

The name “One Sucker” tobacco ismu allusion to the fact'that 
only one sucker is suppiosed to develop in the axils of the leaves. One 
Sucker is a coarse'type of tobacco with characteristic narrow leaves 
(Plate 12) which have obviously large midribs and veins. It is grown 
mainly in' southern Kentucky, as well .aS' in northern Tennessee and 
southern Indiana. It appears to be restricted to hilly, rough, and heavy 
soil. It is mainly iised for chewing twist tobacco. Some also goes 
through a special process and is exported to the west coast of Africa, 
the West Indies, and ..Central America, whe're there is a, demand for this 
tobacco,by native.'peoples. As with other dark air-cured types, the 
production of One Sucker tobacco has declined in recent years. 




Plate 15. 

Wilting Pire-ctteei) 'Tobacco. —Plants which have been harvested hj cutting are 
frequently turned uxiside down in the ®eld to wilt. Note the labo'iirer straddling 
rrilted plants on'a stick for conveyance to the curing barn. 


Plate 14. 

Dark Fibb-cltied Tobacco. —A field of dark fire-cured tobacco in Tennessee. Note 
the regular low topping of the plants and the coarse heavy type of growth. 


Green Eiver tobacco is grown in western Kentucky. It is apparently 
very similar in characteristics to Virginia sun-eiired, and is handled in 
a similar manlier. However, it was not actually observed during the 
toiir of the United States under discussion. 
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Plate 16. 

OoNVEYiNO PiRE-cuRED Leaf TO THE Barn. —After tlie plants have wilted in 
the field they are straddled on sticks, placed on a rack on a speeially-eonstructed 
wagon, and hauled to the curing barn. Note the stalks still in the field. 

DARK FIRE-CURED TOBAGCOS. 

TMs class of tobacco is cured in barns over open fires. It is 
characterised by its dark colour, heavy body, and the distinctive flavour 
which results from the method of curing. Dark fire-cured tobacco is 



Plate 17. 

A Typical Pire-curing Barn. —A barn in Tennessee for' fire-curing. Note the 
tight construction and supply of firewood. 
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grown in western Kenttieky and Tennessee, as well as in eentral Virginia. 
Pom* distinct tj’pes are recognised— '^iz., U.S. Types 21, 22, 23, and 24. 
Two of these types—namely, Virginia fire-cured and Eastern fire-cured 
—were observed in the field. Dark fire-cnred tobacco is used for maiiii- 
facturiiig- snuff, and the better grades for plug wrappers. It is also 
used to^^soine extent for smoking mixtures and plug fillers and for 
certain foreign cigars. 



Pirate 18 . 

Fjee-ouking.— Dark flre-cured tol>aeco being eured in Virginia. Note the smoke 
issuing from the roof of the barn. 

It is groivn on heavy silt or clay soils and does well when grown 
on clover sod land. Fertilizers are not used to any gi-eat extent in its 
production. Amounts varying from 200 lb. to 600 lb. of 8-3-3 mixture 
are at times applied, or superphosphate alone may be used. Some of the 
varieties grown are Madole, Black Wax, Mammoth Yellow, and Little 
Crittendon. To develop a heavy-bodied leaf, plants are spaced widely 
apart and are topped to eight to twelve leaves (Plate 13). In Virginia 
the plants are usually set 2 feet 6 inches to 3 feet apart in tlie row.s, 
with about 3 feet 6 inches between the tows, whereas in Tennessee 
plants are set at equal distances apart, with about 3 feet 6 inches between 
the rows and between the plants in the rows. The latter method permits 





QUEEJsSLAiN'D AGRICULTURAL J0URiNU4L. 


i'/ 


of ciiltiyatioii in two directions. Tlie plants are mainly set by liaiiil 
Ill tlie field leaves are cliaraeteristically lieavyj dark-green^ and gummy, 
with a drooping habit (Plate 14). ■ r 

At maturity the plants are split from the top to witMii a few 
inches of the ground and cut off. They may then be turned upside 
down ill the field to wdit or straddled on sticks to wilt in the field 
(Plate 15). Eventiially they are loaded on to a wngoii wiiicli in some 
eases has a special rack to carry the sticks (Plate 16) and are hauled 
to the bam (Plate 17). After hanging in the barns for about a week, 
and when the plants have thoroughly yellowed, iinmeroris small wmool 
fires, are made on the eartherii floor of the barn. The fires are covered 
with moist sawdust so as to maintain a slow smouldering fire (Plate IS). 
Constant care is required to cure the tobacco without injuring the leaf. 



Plate 19. 

Barn for Cigar Whapfee Leaf. —Air-euring barns with horizontal ventilators 
used in the Coiinectieut Valley for enring cigar leaf. Note the poles in the 
foreground used for supporting the cheese-cloth shades under which the crop is 
grown. ' ■ . ' ■ 

Ill Tennessee the curing process may extend over one or two months, 
whereas in Virginia the period is much shorter and often less than two 
weeks. The Virginian leaf brings a lower price than the other types. 

Dark fire-cured tobacco represents about 10 pei" cent, of the total 
tobaeeo' acreage in the United States. 

CIGAE TOBACCOS. 

A cigar consists of three distinct portions—namely, the filler, the 
binder, and the wrapper—and a special class of leaf is grown for each. 
The bulk of a cigar consists of filler. ' 'Such'tobacco, must have desirable 
aroma, .flavour, and burning quality, and it is usually a coarse-textured 
leaf. The filler is bunched into, shape with binder leaf, which, gives the 
■core of the 'cigar, shape, and'Smoothness'.of surface,, and so permits the 
use'of, a very thin and incidentally attractive wrapper, 'Khder le.af 
must .have elasticity and is thfnner and' of finer texture than filler. 






x-' 






Plate ^0. 

ilm-CLRiXG Barn for Cigar Tobacco.—A barn with vertical ventilator.'; 
in PennsYlvania for curing cigar filler tobacco. Kote the man aseeuding 
cellar where leaf is handled. 


Satisfactory aroma and good burning quality with completeness of 

combustion are also desirable, and if lacking would tend to spoil aii 
otherwise good cigar. The outside eoveidng or wrapper of a cigar 
must be of exceptionally fine quality, since it gives appearance to the 




Plate 21. 

, Air-coring B'ARN. The ^'Swi$s^' barn on the right is nsed in some 

cases m Pennsylvania ior cigar tobacco. Note ramp and celtai- beneath the floor 

A more usual type of barn is siiouui on the left. 


of the barn. 
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J Plate 22. 

A |iuGE Seed-bed.—- lai-ge company-owned -seed-bed in Florida entirely 
enclosed ’ with cheese-cloth. Note boiler-house on left for generation of steam for 
soil sterilization. 


Plate 23, 


iNsms Seed-bed Tent.—A view of the interior of the seed-bed ^'^^ahade^^; shown in 
Plates' 22. The plants are watered by a permanent overhead irrigation system. 


finished article. Wrapper leaf is thin, fine-textnred, elastic, free from 
injury, has satisfactory aroma and burn, and, unlike filler and binder 
leaf, it must also be a desirable colour. The best grades of filler leal 
may b(| used as binder, and binder and wrapper leaf may at times be 
used £o-^ all three purposes. Nevertheless, there is considerable specialisa¬ 
tion in? the production of these three classes of tobacco, both as regards 
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methods employed in tlieir production and the localities where they are 
grown. Leaf wMeli is not good enough for cigar -inanufaeture may be 
used as “serap-cliewing^^ leaf. 

All cigar tobaccos are air*eured. The curing barns arejarge 
structures capable of housing several acres of crop. The ventilation 
system is elaborate. Ventilators are either horizontal or vertical and 
permit the partial opeiiing-up of the side walls (Plates 19 and 20). 
Doors at each end of the bam are large enough for a wagon-load of 
leaf to be taken into the building. In the northern states cellars 
frequently constructed, beneath the barns for conditioning and handling 
the leaf (Plates 20 and 21). 



Plate 24. 

SuN-OROWK Sumatra Cigab Tobacco.^—A field of cigar filler tobacco growing in 
Ploricla. In contrast with -wrapper leaf, wMcb is grown under sbade, this type is 
grown in tbe open—is ^ sun-grow’n.’^ It is harvested by priming''’'^ leaf 
as it matures. 

Cigar tobacco soils are relatively rich, in comparison witli those 
found ill the flue-curing districts, and are heavily feiTilized in many 
cases. In, Conneeticiit and Florida cigar wrapper is grown on sandy 
loams.' Cigar binder is grovni in Wisconsin on sandy loams, light clay 
loams, and on dark' rich loams. Cigar filler in Pennsylvania, Ohio, and 
New York is produced on loams which are stronger than those used for 
cigar'wi’apper and are well adapted for general farming. 

Seed-beds in the cigar-growing sections are more elaborate than in 
flu'e-cured districts. Thej^ are usually about 6 'feet wide a'lid are 
frequently covered with glass-sash.' .Soil sterilization' with steam is' a 
fairly general practice. In Florida a huge' seed-bed area entirely 
' enclosed within a cheese-cloth tent was observed (Plates 22 and 23). 

The, variety Pennsylvania Broadleaf is grown for ' filler leaf in 
Pennsylvania. 'It is given a liberal dressing of about 10 tons.of manure 
. per Acre and; about 5'0'0 Ib. of a fertilizer-mixture, such as 8-3-12, may 
also be added. Inmrder to produce a heavy-bodied'leaf, there is a 
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teiideiie^r for wide spacing and low topping of the plants. Tlie rows are 
3 feet to 3 feet 6 inches apart, and plants are set about 24 to 30 inches 
apart. Sun-grown Sumatra, a filler tobacco produced in Florida (Plate 
24) OB a lighter type of soil, is given about 1,200 lb. of a mixed fertilizer 
in addition to manure, and is spaced about 14 inches apart. The plants 
are topped to twelve to sixteen leaves. In Peiiiisylvaiiia a common 
rotation consists of tobacco, wheat, clover, and corn, followed by tobacco. 
Yields of 1,300 lb. to 2,000 lb. per acre may be obtained. The entire 
plants are harvested in Pennsylvania by cutting near ground level 
and spearing on to sticks (Plate 25), wdiereas in Florida individual 
leaves are primed as they mature. Length of leaf is of considerable 



Plate 25. 

Haevesting Cigar Tobacco. —Cigar filler tobacco being harvested in Penn- 
sylvania. The plants are cut off near ground level and speared on to sticks 
for curing.' 


importance for cigar tobaccos, and consequently size is an important 
factor in grading. The variety Zimmer Spanish is another filler tobacco 
which is grown in Ohio, but its culture was not observed. Filler is a 
low-valued leaf, the parity price being about 11 cents. 

After the tobacco has been harvested and cured, it is taken to a 
packer’s warehouse,' where it is fermented. ■ Huge bulks of several 
tons are built on the floors and turned every -week or so, according to 
the temperature of the bulk. Since the colour of the final product is 
of no consequence, higher fermentation temperatures can be used with 
filler than for wrapper leaf. After some months, when fermentation 
has ^ been completed, the leaf is stemmed, packed,' and' despatched to 
cigar manufacturers. 

' The varieties' Connecticut Valley Broadleaf and Havana Seed are 
cultivated in the Connecticut Valley for binders. In Pennsylvania" the 
Havana' Seed variety is grown 'for.binder tobaccoj, whereas 'in'Wiseonsin 
this variety and Comstock Spanish have been largely, replaced by Big 
Seed, Havana 38 and various disease-resistant strains.' 
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Tobacco is produced in Wisconsin as a side-line on dairy farniSj 
and artificial fertilizers are used sparingly or not at alfi but lieavy 
dressings of iiianiire are applied. Tobacco is generally grown for a 
couple of yearSj followed by corn, lucerne, and tiniotliy, or may be 
grown coiitiniioiisly on tlie same land. In order to produce a leaf of 
finer texture than filler, the plants are set closer together in the row, 
the spacing being 18 to 20 inches in Pennsylvania. The tobacco is 
'harvested by, cutting the entire plants and spearing them on to sticks. 

Cigar 'Wrapper tobacco is grown under the artificial shade of, huge 
tents or shades in the United States (Plate 26), mainly in order to 
develop a fine-textured, thin leaf. This method of culture was apparently 


Plate 26 . 

Eeegtixg a Tobacco Shade.’’ —tobacco shade” mider construetioa in 
Plorida. Cheese-cloth is used for the sides. The roof may be of cheese-cloth, of 
wooden laths, or of both cloth and laths. Cigar wrapx^er is grown under shade in 
•order to produce a thin, fine-textured leaf. 

discovered by chance in Florida when it wms observed that plants 
growing under the partial shade of trees produced thinner leaves than 
when gromi in the open; consequently, since 1896 various types of 
shades have been used for the cultivation of this crop. In the Oonneetieut 
Yalley a very extensive area is grown under cheese-cloth tents. In 
northern Florida shades may he constructed of cloth, laths or slats, 
or a combination of cloth and slat. In all eases cloth walls about 8 feet 
6 inches high are put up around the shades to protect the tobacco from 
strong winds and insects. Individual shades may be several ae,res in 
extent. The cost of constructing and maintaining shades makes the 
production of this class of tobacco very .expensive, and the rotation of 
crops a difficult problem. The giwing of wrapper tobacco is niainly 
ill the hands of large companies, and consequently a large-scale type of 
farming is practised. In the Connecticut Valley Cuban varieties are 
'“‘grown for wrapper leaf, whereas in Florida specially developed straiirs 
for resistance to the black shank disease, such as No. 301, No. 94, and 
E'.G., are extensively planted. 

The soil is very heavily fertilized. Ten to 20 tons of manure is 
usually applied,, and 2,000 lb. or more of mixed fertilizer may be add.ed. 
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W ’HEN visiting Brisbane, be sure to inspect the range oi McCorrruck- 
Deering tractors—wheel and crawler types—including Diesel. You 
will be interested also in the new McCormick-Deering kerosene engines 
and the new International milking machines. The McCormick-Deering 
line features machines and implements for every farming need. See this 
equipment at our show stand or city showrooms. 



INTERNATIONAL Ran^e of Motor Trucks. 


Half-Ton to Five Tons. 


A complete range of trucks .to meet dll farming and commercial needs, 
including the' handsome International ■ utility. Let us, show you any 
International model that may interest' you. Full information available, 
or .we can arrange a trial,on your own,job. 

INTERNATIONAL HARVESTER COMPANY 

OF AUSTRALIA PTY. LTD. 

278-294 ROMA STREET, BRISBANE. 


T16I9B 








RONALOSON-TIPPETT 
CRUDE OIL ENGINES 

Built to the hig>hest engineermgr standards, the Ronaldson- 
Tsppett Crude Oil Engine provides an exceedingly steady 
power unit that runs on the cheapest crude oii« Simple, 
safe, and instantaneous starting of the engine 5 automatic 
luhricatlon, enclosed working parts, removable type cylinder 
liner all these and other special features mark ' the 
Ronaldson-Tippett as the most modern efficient power unit*. 


SPRING TOMATOES! 

Ensure Early Fruit—and High Prices— 
Plant on one of the Famous F.D.L. 
Foundation Fertilisers 
F.D.L No. 5 or F.aL No. 4 

And Topdress with 

“NITRAPO” 

(Chilean Potash Nitrate) 

‘*The World’s Fastest Fertiliser” 

Obtainable Onl\} From 
Fertiliser Distributers Pty, Ltd, 

Little Mmnm Street, Brisiiaiie* 














Plate 27. 

Wrapping^ 1. oung Cigar Tobacco.— Young cigar tobacco plants being wrapped 
aiound. strings tied from tlie stalks to the roof of the ^ ^ shade in order to support 
and protect the plants. ^ 

Fov thin wrapper leaf, plants are set close together at 10 to 15 inches, 
m rows ahout 3 feet 6 inches apart, and are topped high. A practically 
flat method of cultivation is practised. As soon as the tobacco is estab¬ 
lished in the field a piece of string is attached to the base of the plant 


‘Plate 28. 

ISEiGATiNG Cigar Tobacco. — -Water being led between rows of tobacco during 
a dry period in Florida. Note the post in the foreground for supporting the 
roof of the shade. Being in the roadway it is padded to obviafe damage to leaf 
rubbing'^'against'it. ' , 

, 2.'- 
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and to tlie roof of tlie sliade (Plate 27). Bach weelc ilie string is 
twisted around tlie stem in order to protect and support tlie plant. 
Florida about 10 per cent, of the shade tohaceo-growers have irrigation 
facilities, hut plants are only irrigated during abnormally dry periods 
when they are suiferiiig from lack of moisture (Plate 28)^. Tobacco 
under shade grows to a height of 8 feet or more and ^yields about 
1,000 lb. of leaf per acre. When the leaf is mature, which is ascertained 



Plate 29. 

HAErESTixa Shabe-geown ^Tobacco.-— CSgar leaf in 'Florida being harvested by 
^ ^ primiag, ’ ^ as with. S.ue-eared tobacco. 

by experience rather than by the colour of the leaf, it is harvested hy 
priming (Plate 29), as with flue-cured tobacco. At the termmation 
of the season plants are pulled out of the soil and laid in specially 
prepared furrows to dry out for a few days (Plate 30). 

The harvested leaf is threaded on to string and attached to wooden 
laths which are hung in the curing barns. When cured, the leaves are 
tied into a hand with the same piece of string on to which they were 
threaded. It is then sent to a packer’s warehouse for fermentation. 






CONTROL OF INSECT PESTS. 

As long as incliscriminats slaughter of the natural controls of insect pests con* 
tinues, so will we be forced to rely upon unnatural controls, such as arsenical 
haits and sprays. Is it not feasible that one,of the chief factors contributing to 
the, grasshopper plague in' the north of Yietoria last year' was the slaughter of 
lizards, particularly^ the, blue-tongue and stump-tail, varieties which has 'been gomg 
on for generations? Any lout with a pea-rifle will pot them for the fun of it, and 
it is awfully’^ good sport to cut them in two with a stockwhip at fall gallop. 
Not that the losses', of lizards by these'means amount to much in the balance against 
grasshoppers; it merely indicates the popular attitude to useful creatures, for which 
,the grasshopper' .plague is , perhaps 'Uot an unjust, punishment. ' If ' farmers, ,as 
zealo'usly protected insect-eating birdis and reptiles as they 'do their own'stock 
there would be no, need to use poison.—^^^'The Australasian,^^ 
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Wrapper tobacco is sweated or fermented in relatively siiiail, neat 
bulks of about 7,000 lb., and, since colour is an important factor, tlie 
process is earriecl out at a lower temperature tlian witli filler tobacco. 
The bulk is remade at regular intervals, and w^beii ferinentation is 
complete the leaf is graded, made into ha,nds, and packed in bales for 
shipment to the inaiiiifacturers. 


Plate 30. 

Uprooting Tobacco. —Cigar plants being uprooted and placed in furrows in 
Plorida. Note the height of the plants. As a result of the crop control plan of 
the Agricultural Adjustment Administration, the top four leaves must be left 
on the plant. 


The best-quality cigars are made by hand. A relatively recent 
development has been the manufacture of very cheap cigars by 
machinery, which are retailed as cheaply as two for 5 cents. Very 
ingenious machines fill, bind, and wrap cigars, and finally cover them 
with cellophane with great rapidity. In some factories machinery is 
also used to strip or remove the midribs from leaf. 
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Mushrooms. 

THEIR eULTIV^TIO}!, DISEASES PESTS, 

' -B. MORWOOI)^, Plant Pathologist, and J. A. WEDDELL, 

Entomologist. 

G BEBN plants derive their energy from sunliglit and a eoiisidera!)le 
proportion of their iiiitriiiient from the air. ^ Fungi ^ derive_^ the 
energy reciiiired for growth and the whole of their mitrimeiit from 
organic matter; in the ease of the mushroom, from manure iii^a certain 
stage of decomposition. The correct preparation of a well-fermented 
eompost, as tills is known:, is the first essential in inuslirooiii growing. 
It is made from iiiaiiure—preferably horse manure—mixed with straw, 
as miieli as 70 per cent, of straw being permissible in the mixture. 


Preparation of Compost. 

In composting, the manure and straw are piled in heaps 4 to 6 ft. 
high. If at all dry, the mixture is sprinkled as it is being heaped. In a 
week or ten days the heap is turned by forking over, breaking up any 
clods and watering any dry portions. The outside of the old pile is 
brought to the centre of the new heap. Tlie turning is repeated two or 
three times at intervals of about five days. The temperature of the 
heap should rise to about 150 deg. Fahr. and gradually drop. A well- 
made compost finally becomes a uniform brown colour with an even: 
texture, being moist but not wet. When sciueezecl,' it will moisten the 
hand without oozing excess water and mil retain the shape to which it 
is monideci When the temperature has fallen to 100' deg. Fahr. the 
compost is placed in beds about 4 ft. wide and 10 inches deep, wMeli are 
usually enclosed in a hardwood or galvanised-iron frame. One ton of 
compost will 'fill from 30 to- 40 square feet of bed. 

Conditions for Growth. 

Mushroom beds are located in a cellar, cave, specially constructed 
mushroom house, or other cool enclosed situation. Under the house/' 
wdth suitable enclosing, is popular locally. The chief requirements of the 
mushroom house is that the temperature may be maintained I)etween 
45 deg. Fahr. and 70 deg. Fahr., and the humidity at from 80 to 90 per 
cent. A certain amount of ventilation is necessary, but, except in tightly 
eonstnieted houses, no special pro-vision for this is needed. The tempera¬ 
ture requireinhnts are a somewhat exacting factor. In' cold climates 
houses are provided with heaters, and in warmer parts some pi'ogressive 
growers even provide cooling systems for summer production. Local 
growers are advised to choose the coolest possible situation for mushroom 
beds. Towards the upper limit of the temperature range (60 deg.- 
70 deg. Fahr.) mushrooms wdll be produced for a short time only, and 
if the temperature rises above this for a few days then serious harm is 
done to the beds. At the lower temperatures production continues for 
several months. A further fall below- ■ 45 deg. Fahr. only slows up 
production for the time being. 

The. humidity is maintained by the exclusion of draughts, by light 
watering of the beds, and, when necessary, by sprinkling of the fl,ooi*s 
and' walls of the mushroom house with water. Mushroom houses are 
usually dark" on account of the amount of enclosing carried out, but 
when other conditions are suitable mushrooms will grow equally well in 
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the ligiit, WcJi-built houses have the veutilation openings screened and 
are so eoiistnieted that they may be tightly closed for fumigation for tlie 
eradication of pests and diseases. 

Preparation of Bed* 

"When th,e compost is placed in the bed it is firmed down and, if 
necessary, lightly -watered. The temperature is then allowed tO' drop to 
75 deg. Fallr .5 when the spawn is added. One pint of spawui is sufficient 
for 20 square feet oi bed, the spawn being broken up iiitO' pieces about 
the size of a. walnut and inserted at intervals approximately 10 inches 
each ivay. About one week later the bed is covered with an inch of 
friable soil and lightly tamped. Soil from below the surface, free from 
weed seeds:, &c., is to be preferred. An acid soil is detrimental unless the 
acidity is corrected with lime. It is kept moist by light wmteriiig, excess 
w^ater being as detrimental as dicing out. 

Mushroom spawn can be obtained as brick >spawn or pure culture 
spawni. The former consists of blocks of compost penetrated by strands 
of the fungus and then dried. The latter differs in that sterilised compost 
is placed in bottles and seeded wdth a culture of mushroom obtained from 
spores or tissue wdth precautions against contamination with any other 
organism. It is consequently more reliable. 

Cropping. 

Strands of mycelium (fungus threads) from the spawn ramify 
through the bed and send up their fructifications—the miislirooms—in 
from four to six iveeks. Given suitable conditions, beds eontinue to 
produce for several months, after which the spent compost is useful as 
garden manure. 

Mushrooms are plucked rather than cut from the beds, pulling 
■with a twisting action being most suitable. Any stub of the mushroom 
stalk left in the bed is carefully removed to prevent its becoming a centre 
of rot, and the soil is pressed into the hole left. The stalks are cut from 
the caps before packing, and all mushroom refuse is carefully removed 
from the vicinity of the beds and destroyed. 

MUSHROOM DISEASES. 

Mushrooms, like other cultivated crops, are subject to the attack of 
diseases. These, when first encountered, cause little loss, but they are 
liable to accumulate when mushrooms ai"e' grown over a long period' in 
the same place without special preeautions. 

Bubbles. 

The disease, bubbles, which transforms the developing mushrooip 
into a distorted putrid mass, is the most destructive. It is caused by a 
paiusitic fun.giis, Ilycogmie perniciosa. The parasite may gain entrance 
to the beds from a previously infected bed in the same house, with the 
easing soil, or in contaminated brick spawn. Spores of the disease may 
also be blown in from infected surroundings, but they do not come with 
the compost, as this fermentsut a temperature sufficient to.kill the spores. 
Measures are taken to deal with the disease when it is present in a district. 
Diseased material is removed from the' bed and destroyed. After the 
spent compost is removed when the crop is finished, all fittings are 
sterilised with a solution of one pint of formalin to fifteen gallons of 
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water. Houses are at times fumigated witli siilplinr finiies or formalde- 
liycl€" gas after tlie caiiipost lias been placed in tlie beds but before tliey 
are spawmed. Wlieii tlie Iioiise can be made gas-tigiitj tliis_ is more effee- 
tire. For siilpliiir fiiniigatioii 2 lb. are burned for e^ery tlionsaiicl eiiliie 
feet of air space, Tlie siilpliiir is lit with a kerosene soaked wick, a deep 
till being used to hold the material in order to awoid fire risk from spatter¬ 
ing of biiniing suiplinr. The honse is tightly closed as sooii as the 
sulphur is lit. Great care is taken in the selection of easing^ soil to^see 
tiiaf it has not been coiitaiiiiiiated with niiishrooni refuse or it is sterilised 
by lieat or formalin. The environs of the house are kept clear of old 
eoinpost, &-e.j and the formalin solution is freely used. The use of pure 
culture spawn obviates the risk of entry of bubbles with the planting 
material. 

Other Diseases. 

Bacterial spot is a disease which follows excess watering—par¬ 
ticularly prolonged wetting of the imishrooni caps. Green mould is liable 
to develop in patches around old imishroom tissue left in the bed if the 
picking lias been carried out somewhat carelessly. Plaster mould may 
occupy a mushroom bed to the exclusion of the crop planted. It is 
usually introduced with contaminated brick spawn and is accentuated 
if the manure is wet and soggy at'the time of filling the beds. 

It will be seen that the precautions to be observed for the control of 
diseases of the mushrooiii consist in the maintenance of sanitary con¬ 
ditions around the mushroom house, the observance of all cultural details, 
the use of pure culture spawn, care in the selection of casing soil, and 
thorough sterilisation after any outbreak occurs. 

MUSHEOOM PESTS. 

Mushrooms are subject to the attacks of a number of insects and 
related oi’ganisins, and where commercial culture is contemplated, it is 
both possible and advisable to plan the mushroom house or cellar in 
such a way as to minimise the risk of infestation and also to make control 
measures possible. The pests that have in recent years caused injury to 
imislirooms in the Brisbane district include mushroom maggots, woodlice, 
and slugs. As, however, in addition, mushroom mites and springtails are 
elsewhere serious pests, all five will be briefly dealt mth. 

Mushroom Maggots. 

Mushroom maggots are the tiny creamy white larvae of small blackish 
flies, usually ^referred to as fungus gnats. These insects breed very 
rapidly, particularly at the higher temperatures. The eggs, of which 
there are large numbers, are laid either on the mushrooms or on the bed 
itself, and the maggots, hatching in two or three days, tunnel into the 
mushrooms and cause a breakdown of the tissues. The adult flies may 
also convey mites and mushroom disease infection. The best method of 
control ill commercial production is prevention by excluding the insects. 
The mushroom house .should be well constructed and all ventilation 
channels should be screened against the adult flies with very fine wire 
gauze. It should also be possible to tightly shutter all openings to permit 
of fumigation., If the compost has been properly prepared, and fermenta¬ 
tion has carried it to a high temperature, then there is little .danger of 
the maggots being conveyed in it. Should, the compost not be well pre¬ 
pared,, and infestation suspected or observed, then the whole may be 
fumigated prior to spawning, either with carbon bisulphide used at a 
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dosage of 2 to 4 lb. per 1,000 cubic feet in the mushroom house, or by 
the use of sulphur fumes from burning sulphur as recommended for 
•disease control. Carbon bisulphide should be handled with care as it is 
inflammable and explosive; fnM directions for its use are given in a 
leaflet on fumigation. Dusting pyrethrum powder over infested beds is 
also said to be beneficial, while the maintenance of the mushroom house 
at a temperature of about 55 deg. Fahr. or less will markedly reduce the 
breeding activity of the insect. 

Mushroom Mites. 

Mushroom mites are very similar to cheese mites, to which they are 
closely related. Like them, they are minute, whitish, and very prohfic. 
They may infest a mushroom house through the transportation of 
migratory individuals in infested compost or in spawn from an infested 
house. The mites may damage all stages of mushroom growth—mycelium 
and young mushrooms, or, hidden in the gill folds, cause breakdown of 
more mature mushrooms. Mites are very difficult to deal with when once 
infesting a mushroom house. The infested composrf; should be carefully 
removed to a distance and preferably destroyed by burning. All adjacent 
timber work and floors should be thoroughly scalded and liberally dressed 
with a solution of creosote or carbolic acid. 

Woodlice. 

Woodlice are flattish oval organisms, greyish hro'wn in colour, and 
having seven pairs of legs. They usually shelter in, crevices in timber 
and other dark, damp situations and they feed at night on decaying 
vegetable matter, moulds, and fungi. Woodlice damage mushrooms by 
feeding on the fruiting bodies, thus spoiling the appearance of the 
product. Small infestations may be controlled by hand collecting at 
night. Alternativelj', the poison bran bait, ordinarily recommended for 
cutworm control, may be sprinkled thinly, encircling the beds and about 
any situations in which woodlice are suspected, care always being taken 
to ensure that the poison bait does not come into contact with the 
growing mushrooms. 

Slugs. 

Slugs may also feed on the maturing mushrooms, eating unsightly 
holes in them. Control of the slugs may be obtained by the same 
baiting method as recommended for woodlice. 

Springtails. 

Springtails that have elsewhere been recorded^on mushrooms are 
minute brown or black insects which, when disturbed, leap vigorously 
after the manner of fleas. They feed on the compost materials, and may 
cause damage either by feeding on the mycelium or by devouring the 
mushrooms. Large numbers may congregate on a mushroom and eat 
holes in the gills. Correct preparation of the compost will largely 
eliminate any springtails that may he present in the materials. Should 
infestation become evident prior to the appearance of the mushrooms, 
then fumigation with burning sulphur as previously mentioned should 
greatly reduce the numbers. The maintenance of the mushrooms at a 
temperature of 55 deg. Fahr. or less will slow up the breeding rate of 
the insects. 
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The Distribution of t!)© Gasiro-lpiestinal 
Parasites of Slieep in Queensland/'' 

A. IL 8. EOBEETB, D.Se.^ Aiilnml Health Station, Teerongpillj. 

A GONSIDEEATION of the prevalence of j;lie gastro-iiitestkiol 
parasites of slieop tliroiiglioiit Queensland, in so ^ far^ as can be 
aseertaiiied bv tlie presence or a,.bsenee of marked lieliiiintliiasiSj shows 
that of all the climatic factors which might be responsible for aii^r 
variation in iiieideiiee that of preeipitation appears predoiiiiiiant. 

In the South, on the Darling Downs (Toowoomba., Staiitliorpe, 
liiles, Dooiidiwiiidi), the mean annual rainfall is high—25 inches to 
36 indies—and is well distributed throughout the year. Unimproved 
pastures in this district may carry as high as a sheep per acre, and as 
a eonseqrieiiee of this high, well distributed rainfall, with its a.spciated 
liea.v}" stocking, the Darling Downs is probably more heavily infested 
than any other district in the State. In the South-West (Charlevilie, 
Ciinnamiilla'.), the sxioimer rainfall is lower and the winter rains not 
so well distributed. In the Charlevilie district (19 inches) outbreaks 
are infrequent, whilst at Ciiiina.muiia, the very scanty annual rain,- 
fall of about 14 inches is responsible for one of the most worm-free 
areas in the State. 

Ill the Central-West (Emerald, Barcaldine), the summer rains 
are well distributed and useful autumn and winter rains occur. The 
mean annual falls vary from 20 to 27 inches. In the higher rainfall 
area.s (Emerald, Clermont, Springsure), helminthiasis is extremely 
eoniinon, and in its intensity approaches, that of the Darling Downs. 
The disease does not appear to occur west of Barcaldine, in which 
area the annual rainfall is about 20 inches. In the North-West 
(Tliigheiiden-Cloncurry) and far A¥est (Longreach), the rainfall is 
practically limited to the summer months, and here, although falls as 
liigli as 19 inches per aimum are received, no cases of helminthiasis 
endemic to these districts have yet been observed." The mean monthly 
and annual rainfalls of the various sheep districts are given in 
Table 1. 

Table I. 


Kainfali in Points. 


locality. 

Jan. 

Feb. 

Mar, 

Apr. 

May. 

Tunc. 

•fubv 

Aug. 

Sep. 

Oct. 

Vow 

Bee. 

Total. 

Brisbane 

d51 

625 

571 

375 

283 

285 

223 

204 

200 

256 

'368 

486 

4,527 

Toowoomba 

506 

451 

ssx 

254 

219 

252 

203 

169 

214 


319 

431 

8,056 

Stantborpe .. 

359 

328 

270 

172 

185 

196 

203 

182 

228 

255 

269 

351 

2,998 

UoondiHliKi! 

296 

264 

259 

157 

174 

187 

175 

128 

151 

171 

221 

295 

2,478 

Mitcliell 

304 

323 

291 

150 

134 

175 

136 

99 

127 

148 

205 

282 

2,374 

Cliarieville ,. 

245 

278 

234 

143 

128 

137 

119 

76 

86 

126 

160 

243 

1,975 

Cbmnamulia., 

133 

215 

142 1 

114 

109 

120 

89 

70 

86 

90 

98 

160 

^ 1,426 

Emerald 

443 ' 

350 

289 

148 

111 

179 

97 

• 92 

119 

144 

182 

357 

> 2,511 

Springsure .. 

427 : 

409 

298 

161 

127 

180 

106 

108 

126 

103 

203 

327 

2,63^5 

Biackall ■ .. 

294 i 

343 

263 ! 

142 

145 

121 

102 

66 

83 

139 

147 

260 

2,105 

Barcaldine' .. 

328 i 

302 

250 

154 

124 

111 

89 

55 

70 

111 

128 

244 

1,972 

Longreach .. 

227 

377 

234 ! 

101 

89 

81 

70 

■ 30 

61 

86 

104 

193 

1,653 

Wiaton 

343 i 

306 

206 i 

71 

58 

71 

62 

; 24 

45 

74 

127 

206 

1,593 

Hnglienden 

483 i 

349 

213 I 

117 

62 

82 

40 

1 33 

46 

87 

127 

287 

1,926 

Gloncurry .. 

459 j 

432: 

242 

72 

36 

44 

34 

S 18 

1 

33 

47 

126 

319 

1,862 


The various localities meiitioned in this report will be found in the accom- 
paiiying map of Queensland. , 
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Prior to about 1932 tlie only species of gastro-intestiiiai^ lieimintlis 
considered to be of any economic importance among slieep in Queens¬ 
land veere tlie stoiiiacli woimi, Haemonchiis corifortusy tlie nodule worn, 
Oesophagostoniimi columljimmm^ and possibly the tapewonn Mofdezia 
exrpmiscL Yarioiis species of the small irricliostrorig\'les known* 

to be present, but up till then had been seen only in small to moderate 
niiiiibers. At about this time serious outbreaks or tricliostrongylosis 
oeeiirred on tlie Darling Downs, since udien this disease has become 
very piAo/aleiit and is spreading north and west. The distribution of 
practically all these gastro-iiitestinai species was unknown except 
from information secured when outbreaks were investigated. From 
about 1933, therefore, an attempt, was made to obtain more accurate 
data regarding both the prevalence and distribution of the various species 
throughout the StatOj as it wn.s.eorsidered that only in this way could 
some idea be secured of the economic importance of each species. This 
survey has been very materially assisted by an exainination of viscera 
sent into the laboratory from all parts of the sheep areas. These sets of 
viscera were taken mainly from, lambs and weaners, though in a few 
cases, where young sheep were not available, viscera from older animals 
were examiuech In ail ca.ses, irrespective of age, the viscera speciiiieiis 
were taken from animals which had spent the wdiole of their life in the 
district they represented. .. 

The frequency with which the respective lielmintlis occurred in the 
122 viscera specimens examined is'given in Table 2. 

The Twisted Stomach Worm (Haemonchus contortus). 

This species is apparently .the most frequent and most widespread 
lieliiiinth occurring in the gastro-intestinal tract of sheep in Queensland, 
It is most pathogenic on the -Daiiing Downs and in the Central-West, 
v/bilst mortalities due to its presence may occur as far west as Ciiaiie" 
ville and Barcaldine. Odd specimens w-ere taken from sheep from Long- 
reach, Hiighencleii, Winton, and Cloncurry. 

The distribution of Haemonclms coiitortus throughout Australia and 
other parts of the wmiid shows it to be primarily a sunnner rainfall 
species. In winter rainfall areas such as England, Neiv Zealand, and 
Southern Australia it is a parasite of comparatively little importance, 
whilst in South Africa and the summer rainfall areas of Australia it 
reaches decidedly pathogenic proportions. 

Its distribution in Queensland show’s that it attains its highest 
development in those areas^ in receipt of an annual rainfall of about 24 
inches and more, more especially if the rainfall is distributed throiiglioiit 
the year. Apparently in the far West and North-West, the long dry 
periods, high summer temperatures, and rapid rate of evaporation 
prevent the species from becoming ^ abundant, though its oceiirrenee in 
small numbers in sheep in these areas indicates a high resistance to these 
adverae climatic conditions. 

The Lesser Stomach Worm (Ostertagia sppQ, 

Three species of this genus have been found in sheep, namely 
O. GircMmcmcta, 0. trifiircata, and 0. osieriagL This latter species, 
which is normally found in cattle, w^as collected on two occasions in 
association with O. circtimcincfa from sheep from the Darling Downs. 
It is very prevalent in cattle on the South and North Coast, and very 
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lieavY infestations liave been observed. As many as 12j000 speeimenSj 
for exaiiiplej lia-ve been taken from young calves. 

0. ciramieineta was taken from sheep in the >Soiith, South-West, 
and Central-West. It was most frequent and most prevalent in sheep 
from the Stanthorpe districtj though the numbers seen in any sheep did 
not exceed 1^250, Throughout the rest of the Darling Downs it wus 
present in practically every sheep examined, but only in small to 
moderate iiiimbers. The species is apparently rare in the South-West 
(Cliarleviile) j and in the Central-West it appears to be coniined to the 
eastern areas only (Emerald, Springsiire), It w^as not eolleeted from 
sheep in any of the other portions of the State. 

The third species, 0. trifurcata^ was comparatiYely rare. It has been 
seen only on the Darling Downs, and as many as 600 have been taken 
from a single aninial from this district. 

Yery little is know-n regardmg the distribution of 0. trifiireaidy but 
0. circunicmata appears to reach its highest development in winter rain¬ 
fall areas. It is a very important parasite in England and on the 
highlands of Kenya. It is apparently of little importance in Queensland; 
though it may on occasions possibly become sufficiently numerous in 
sheep in the Stanthorpe district to be pathogenic. 

Hair Wo^rms (Tricliostroiigylus spp.). 

Of the six species of this genus recorded from Queensland, T. cohi’- 
brifarmis is undoubtedly the most common and most wddely distributed, 
being almost as frequent and widespread as H, comiorhis. T. coluhri- 
formis appears to reach its highest development on the Darling Downs 
and adjoining portions of the neighbouring districts, where during the 
past few years it has been responsible for serious outbreaks of tricho- 
strongylosis. In the South-West (Chaiieville), the species is very pre¬ 
valent and as many as 4,500 specimens have been collected from a lamb. 
In the Central-West, numbers of 3,000 to 5,000 have been seen in sheep 
from between Emerald and Barcaldine. No cases of trichostrongylosis 
have yet been reported from either the South-West or Central-West, 
but the frequency and abundance with which T, coluiriformu was 
observed in this survey in sheep from these areas, indicate that this 
species may at times reach pathogenic proportions. At Hughenden and 
Winton, the maximum number of T, coluhriformis observed in any 
animal was approximately 200, whilst at Cloneurry and Longreach only 
odd numbers 'were taken. 

The remaining species do not appear to be of any economic import¬ 
ance. T. vitrhms was very frequent on the Darling Downs, especially 
in the southern portion of this district, hut only small numbers have 
been seen. This species is apparently widely distributed, as it 
has' also been taken at Charleville, Barcaldine, and Hughenden. 
The third species, T, axei, was most prevalent in sheep from 
Charleville, practically every a-nimal examined from this locality being 
infested, though the maximum number collected from any one* anim^ 
was only 850. It was. frequently seen on the Darling Downs, though 
only in very small numbers, and has alsO' been taken from sheep in the 
Central-West as far out as Jericho, The three remaining species were 
of rare occurrence. Both T. rugatm and T. probolurm were collected 
from sheep from the Darling Downs and Charleville, whilst' T. faUtiMim 
has been seen on one occasion only, one male occurring with a very 
heavy infestation of T. coluhriformis in a lamb from Dalby. 
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Tlie prevailing species of Trieliostrongylus in nortliem New Soiitli 
Wales appears to be T. coluhriformis, whilst in soiitlierii Ne\? Soiitli 
Wales T. rUrimis oecoaies Teiy niiiiieroiis. In Tasmania., heavy infestAi- 
tions oi: T. colnhriff}rm.is, T. vitrinm^ and T. rugatus may oc?.ciiiv In 
Engia.iifcl. T. ax^ei and 1\ mtrinus are .most frequent, tliou'gii 1\ coiuljrx 
form,is is also veiy eoiiimoii. In South Africa, trichostrongylosis is naid 



Plate 31. 


to be associated chiefly with T. colubriformis and T. rugatus. Apparently 
r. axei and y, reach their highest development in temperate 

climates, whilst the distribution of T. colubriformis indicates a very 
resistant and very adaptable free living life cycle. 
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Notiliiig IS kiiOAvii. regarding tlie factors infliieiieiiig tlie clistribiition 
of J, probohirus or T, faladatus^ except that both species are rare in 
South AVales and Queensland. The fact that T. rugatus may build 
up lieavy infestations both in Tasmania and' South Africa iiidicates 
liigiilv resistant preparasitie stages similar to that of T. cohiMformis. 


Cooperia spp. 

Of tlie four species of Cooperia encomiterecQ' the only one to be 
seen in any numbers was C. curticeL Two lambs reared at^ YeerongpiilTy 
lirisiiaiie, yielded 5,000 and S,500 speeiniens^ respectiYeiy, whilst in tw’O 
lanibs from Cabooltiire as many as 3,000 to 4,000 speeiiiieiis wure seen. 
Both these localities are, howe.Ter, outside of the true, sheep-raising 
country. On the Darling Dowms, C. ciirfioei Avas frequent, but the highest 
niinhoer collected Avas only 236. C. oncopJwra Avas eoraparatiA-ely rare, 
and like G. airiicei appears confined to the south of the State. Both 
C. puMctdia and C. pecfinafa haA^e apparently a Avide distribution^ and 
liave been taken from sheep in small numbers at Chaiieville, Longreaeli, 
and Cloncurry. Both these species are, very common in cattle in the 
coastal areas, and up to 11,500 specimens have been collected from a calf* 

Climatic conditions in Queensland do not appear to be very 
favourable to the development of G, curUcci 'and C. oncophora except in 
the South-East, Avliere the rainfall is very high and AA^ell distributed. 
Both species are apparently best suited by a temperate climate in so far 
as can be judged by their distribution throughout the AA'orld,. In Kenya, 
for example, they are confined to the highlands. The tA’^'o other species, 
G. puM-ctaia and C. pectinata, have a tropical and sub-tropical distribu¬ 
tion, tlioiigli their presence in the far AAmst .and North-West of this 
State indicates a high resistance to high temperatures and long diy 
periods. 

The Thread-necked TrichostrO'ngyles (Nematodirus spp.). 

This genus Avas practically confined to the South and Saiith-A¥est, 
though a feAv specimens AA'ere taken in the higher rainfall areas of the 
Central-AA'est. Only small to moderate numbers Avere eneoiiiitered. On 
the Darling Doaviis, N. filicollis aauis most numerous, but toAvards Charle- 
ville A. spaAiger appeared in increasing numbers. Ne-nmtodiriis s'pp. 
occurs principally in temperate climates^ and is a parasite of some 
importance in England, New Zealand, and probably Southern Australia. 
A. spathiger appears more capable of existing in drier climates than 
A. filk:-ollis^ as it is the common species in South Africa. 

The Hookworm (Bunostomum trigonocephalum). 

The sheep liookAVorm has not been seen in any of the true sheep 
areas, but the opportunity is taken here to record its presence in a iamb 
from Cabooltiire on the North Coast. As eighteen specimens Avere taken 
from this lamb, the parasite is regarded as being very prevalent in this 
locality. 

In Ncav South Wales the species is confined io the Hunter River 
A^alley, and lias recently been recorded from the southern areas of'West 
Australia. 

The species occiiiTiiig in cattle, B. plilebotmmmiy is imry abundant 
ill the coastal areas, especially in the tropical portions, of Queensland, 
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lioiiiezia expaiisa. 

Tlie oeeiiiTence of Alonie^ua expwnsa in slieep iroiii CloBCiirrv .aiiQ, 
LoBgreaeli indicates tliat tlie species lias a yexy wide distribiitioji and a- 
liigh resistance to Iiigli temperatures and dryness. Tlie species is, iiowevei^ 
most prevalent in tlie liiglier rainfall areas^ namely tlie Soiitli and 
Ceiitrai-West, 

Tile second species of this genus which has been recorded from sheep 
ill other countrieSj namely M, bewedewk has so far been seen only in 
calves in the eoastal areas. 

Heliotometra giardi« 

This second species oecnrring in sheep in Queensland ^ is not ^ as 
eoininoii as M, expansa, but appears to ha-ve a similar distribution 
throiigiioiit the State. 

Large Bowel Worms. 

Both OesophagostoM'um colunibiamim and 0. vemilostm have been 
seen. The latter species has been taken on three occasions only^ at 
Dirrandaiidi and Gooiidiwiiidi, both localities being in the south-west 
corner of the Darling Downs. 

0. cohmihiamim is very widely distributed and reaches its highest 
development on the Darling Downs and in the higher rainfall areas of 
the Central-West. As it occniTed in moderate numbers in slieep from 
Charleville and Barealdine, its 'western distribution probably extends 
further than these localities, though it did not occur in sheep from 
Longreacli or from any of the North-West areas. 

0. cohmihiamim has apparently the same climatic distribution as 
H, contortus^ but its absence in the far West and North-West indicates 
that the free living stages are not so resistant to high temperatures and 
prolonged dry conditions. 

The occurrence of 0. vemdosimi in the south-western section of the 
Darling Downs is very interesting, as this species is essentially a parasite 
of temperate climates. In one lamb from Goondiwindi as many as 
65 specimens were present, so it is probable that the incidence of 
0. vemilomm in this district is greater than that recorded in this survey. 

Ch&berUa ovina was not encountered in sheep from any of the 
districts surveyed, but a personal communication from the McMaster 
Animal Health Laboratory, Sydney, states that the species has been 
taken by them in a lamb from Dirranbandi. 

The Whip Worn (Trichuiis ovis). 

One would expect this helminth with its resistant egg stage to be 
very prevalent and widely distributed. It was present, ho’wever, only in 
25 per cent, of the animals examined, and the maximum number seen in 
any animal did not exceed 30. The. species was absent in all sheep 
examinecl from the far West and North-West. 
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or, if unable to call, write now for literature. 
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(Lockheed), full floating rear axle, straight chassis members, low 
loading, and will take 8-ft. body. 
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BOWLS 
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“ STAYBRITE ” is unaffected by mlik or 
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The surface of Staybrite cannot chip or break 
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goods. 

It is as easy to clean and as hygienic as 
glass, and will not tarnish. 
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coating or film of metal, 

Definitely will not rust. 

Tinned Steel Models can be supplied if 
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Staybrite models, but equal in skimming 
efficiency. 
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Leather 
LUMBER JACKETS 

_ Made to Stand the Hardest Wear 

DH 35VW.—MEN’S LEATHER LUMBER 
JACKETS, Art Silk lined, strap waist; a 
garment that will give excellent service and 
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E.O.S. 
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MEN’S . ODD COATS 

(Not Illustrated) 

DI 13VW.—MEN’S ODD COATS, made 
from All Wool Tweeds, most suitable for 
a work coat, to wear with odd trousers, 
full lined. These Coats are well made, and 
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Plate 32. 


Many fencers are confronted with problems which often appear to have no* 
solution. Here" is an example of a suspended stay where the ground has fallen 
away. To take the fence lower down the hill is impossible. ' To bring it up nearer 
the road is' also impossible. The distance between 0 and' D is -I-oo narrow for a. 
stay. The illustration offers a solution.—The “Cane Growers’ Weekly” (Aiaekay). 
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Studies oil the Biology and ■Control of the Large 
Roiindworm of ,Fowls, Ascaiidia galli (Schraiik 1788) 

Freeborn 1923» 

By F. H. S. ROBEBTS, D>Sc., Animal Health Station, Yeerongpilly. 

PART I, 

1. INTRODUCTIOM. 

nematode with which these investigations ^ are concerned is a 
large species of the genus Ascaridia parasitie in the small intestine 
of the doiiiestie fowl. The taxonomy of this species has in the past been 
somewhat confused as it was considered that there were two distinct 
species of large roiiiidworiiis of this genus j)arasitic in this host—•namely, 
A. perspkillum (Riidolphi 1803), to which Freeborn referred the name 
A.'gain in 1923, and A, lineaia (Schneider 1866). Schwartz®^ con¬ 
sidered the species present in the United States, the Philippine Islands, 
and Indo-China to be A. lineata. Cram-^- recognised the existence 
of both species, but degraded A. perspicillum to a synonym of A. 
gallic separating A. lineata on the basis of the smaller size of the 
preanal sucker and of the absence of well-defined lateral akn. A. lineata 
has been recorded also from Wales by Lewis"^^; from Canada by Baker^®; 
from West Australia by Bennetts®^; from Queensland by Roberts®^; and 
from Germany, Asia, Africa, North and South America, and the Philip¬ 
pine Islands by Sprelin.®’' In 1931, Ackert® examined a large amount of 
material from Cambridge (England), Kansas, Tangiers, Uganda, the 
Gold Coast, and India, but found only a single species present, which 
he referred to A. lineata. The existence of a second species of Ascaridia 
was regarded by him as uncertain. In the following year, Baylis^® 
published an article setting out his reasons for regarding A. perspicillum^ 
A. galli, and A. lineata as synonymic. He considered that the common 
large roundworm of the domestic fowl comprised a single species only, 
to which the name A. galli had priority. This finding has not, however, 
been accepted by Acbert, who in his latest contributions^'^*-^^ to the biology 
of this roundworm continued to use the name A, lineata,, stating as his 
reason,® ‘‘while the name Ascaris galli was given by Sehrank in 1788, 
he did not describe the parasite, but based the species on Goeze^s (1782) 
composite species, Ascaris teres, a nematode Goeze had found in dogs, 
cats, eliiekens, and raptores.^’ 

The roundworm, with w^hich the studies set out herein are con¬ 
cerned, was identified as A, galli, of which an excellent description has 
been given by Ackert (A. lineata)} This identification was confirmed 
by Dr. IT. A. Baylis, of the British Museum, to whom specimens were 
submitted. 

The species, as has already been indicated, is world wide in its 
distribution, and among the domestic birds is recorded from the fowd, 
G^aUus gallm, turkey, Meleagris galloparvo, guinea fowl^ Numida 
msleagris, duck, Atm^ hoschas domestica, and goose, Anser amser 

dom-esticus. 

I. Historical. 

The most outstanding name associated with studies on the biology 
of A. galM is thatnf Ackert. Ackert commenced his investigations in 
1919 and Iiis contributions to the literature concerned with this round- 
„woTm include studies on the life history and pathogenicity^ 2 s 4 o r s 
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and on tiie resistance of the fowl to infestation. His work on resistance 
is particularly interesting and has been responsible for nnicli of the 
present kno-wledge of the resistance of a host to heimintli infestation. 
These investigations of Ackerty many of which were conducted in 
collaboration wdth other workers—G-rahain* Porter, Noifj Herrick, et 
al.—have dealt with the effect of age/ of repeated infesta- 

tiond^" of the loss of blood."^^ of diet, and of the several 

varieties of the host^^ on the course of an infestation. He has been able 
to demonstrate that the resistance of the fowl to infestation increases with 
age; that repeated infestations may possibly induce an acquired 
resistance; that loss of blood and diets inadequate in vitamins A and 
B or entirely of a vegetable nature may lower the liost's resistance; and 
that the light breeds of fowl are less resistant than the heavy breeds. 

Gubeiiet^® confirmed Ackert’s early work on the life history of 
the parasite and showed that there is no extra intestinal migration of 
larvse except in rare instances, thereby indicating the iinsoimdness 
of a report by the Oklahoma Experiment Station,®^ in which mortalities 
W'ere claimed among chicks due to an invasion of the lungs by the 
larvae. Itagaki®^ is responsible, so far as can be .deterniined from the 
literature available, for the only work on the life history of Ascaridia 
carried out in any country other than the United States. Itagaki^s 
experiments at Tokyo, Japan, indicate a nodular condition of the small 
intestine due to the penetration of the wmll tissues by the larvae. No such 
nodule formation was ever observed by Ackert.® 

Herrick,and with Aekert® studied the pathogenicity of infesta¬ 
tion with Ascaridia, and in 1926®*^ was responsible for a very fine 
contribution on the resistance of chickens to infestation. 

Very little work appears to have been carried out on the effects- of 
the emuronment upon the egg. Danheim,^^ Itagaki,^" Ackert,® ® 
Hartman/^' and McRae,have published the results of various experi¬ 
ments dealing with the effects of temperature, sunlight, and moisture, 
while Chandler^^ and Beaudette and Blaek^® have given some idea of 
the possible use of chemicals as ovicides. 

II, Prevalence and Distribution in Queensland. 

In 1866, Schneider described a large species of roundworm collected 
from the domestic fowl in South Australia by Schromburg, under the 
name Meterakis conipressa. The measurements and description given 
by Schneider indicate that this species belongs to the genus Ascaridia 
and is most probably A. gallic A note by Perrie^^ in 1892 on the 
presence of Ascaris sp. in the domestic fowl possibly refers to this species 
also. It was not till 1912, however, that a species of large roundworm 
was recorded from .the domestic fowl in Queensland, the species being 
recorded by Johnston^® as Ascmidia perspicilhmi. 

A survey of the incidence of A. galU in the domestic fowl was .made 
by the writer in 1932®® when of 128, mainly young, birds ' examined 
76*6 per cent, were infested. A farther survey in 1934-1935 showed that 
of 579 birds, the majority of which were over three years of age, 42*1 per 
cent, were infested. 

This roundworm is probably well distributed throughout 'the State' 
as Hie following locality records show':—Brisbane, Toowoomba, Dalby, 
Goondiwindi, Charleville, Rockhampton, Townsville, Atherton, and 
Normanton.. 
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III. EooBOBiic Importaiice. 

' .4, gain oeeiirs uormaUy in tlie small intestine and is iisiiall}^ 
restricted in its liabitat to that portion of the intestine extending* betweeii 
the entrance of the bile duct and the reiiiiiant of the yolk sac. In the 
ease of lieavy infestations worms may be eiieoxiiitered anterior and 
posterior to this site^ though there is a greater tendency for the parasites 
to inoTe forward into the duodenal loop rather tliaii to occupy the portion 
of the iiite^stiiie posterior to the yolk sac remnant. Occasionally specimens 
have been seen in the gizzard and emcum, and it is not iiiiiisiial in the 
case of heavy infestations for individuals to migrate into the crop and 
cesopliagiis. 

In Queensland, the principal host of A, galli is the domestic fowl. 
It has been seen also in the turkey and duck. In this latter host vnu’y 
heavy infestations were observed in two dead birds three to four months 
old sent into the laboratory. 

Observations on birds examined in the laboratory and on poultry 
farnis indicate that this roundworm is harmful chiefly to young stock. 
Among young birds mortalities are frequent and the symptoms exhibited 
include marked emaciation, weakness, and anminia, infested birds having 
a deeidediy unthrifty appearance. Diarrhoea may accompany an infes¬ 
tation, but is not ahvays associated. The appetite may be good, but 
tlie birds do not grow. Enquiries have’ shown that there is some evidence 
that the egg production may be affected, especially that of birds in their 
first lay. 

2. THE PREPAEASITIC PHASE IN THE LIFE CYCLE. 

I. Technique Employed. 

(i.) Method of Obtmning Eggs ,—Fresh eggs of Ascaridia galli 
were very coiivenientiy secured by incubating female worms in physio¬ 
logical saline at 37 deg. C. Under these conditions W'Orms have remained 
alive as long as seventy-two hours, but only eggs deposited during the 
first twenty-four to thirty-six hours were used. 

(ii.) Isolatmi of Eggs .—The technique employed for the examina¬ 
tion of droppings for eggs was a modification of that advocated by 
Sheatlier, concentrated salt .solution being used instead of sugar. 

Eggs were isolated from dried droppings and soil by means of the 
method recorded by Spindler (1929). 

II. Description of the Egg. 

Two types of Ascaridia eggs are seen in droppings—namely, fertile 
and infertile. 

The Fertile Egg,—T\iQ fertile egg is single-celled when passed in the 
droppings and is broadly oval in shape. The egg consists of a rounded 
mass of protoplasm, not entirely filling the shell,,in which a clear central 
spot—the nucleus—may be. detected. Enclosing the egg are three 
separate coats—(1) an inner thin and delicate vitteline membrane, 
(2) a thick transparent shell, 4/x-6^in thickness, and (3) an outer thin 
irregular and iiieonspieuous albuminous covering to which minute 
particles of debris may be attached imparting to the egg a somewhat 
roughened appearance. , Fifty fertilized eggs selected at random' 
measured 73jti to 92ja in length by 46p. to 57^ in width, with an average 
measurement of 81/x by 52^. Rarely, fertilized eggs as large as 126 ja by 
50/x and lllg.hj 57ft have been observed. At one end of the egg and 
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placed slightly to one side is a small plng-like striietare, wiiieli appears 
to ])e of assistance in liateliing. This plug, according to Ac'kert® is 
a solid conical appendage of the vitelline membrane and is free from 
the shell. 

The' hifeHile Egg, —Two types of infertile eggs have lieeii observed. 
The first type is very similar in appearance to the fertile egg, but no 
clear central iieiielear spot is visible. In nieasiireinents this type of 
infertile egg approaches those of the fertile egg, but may be propor¬ 
tionally longer in comparison to its width. Siieli an egg, for example, 
may Measure 93y by 42|x. 

In the second type of infertile egg the shell has lost its regular oval 
appearance and may be misshapen and more pointed at either end. The 
shell is nincli thiimer, the polar plug is missing, and the siiell may be 
entirely or partly filled with a heterogeneous mass of protoplasm, fat, 
and yolk. 

III. Compaiisoii of the Egg of Ascaridfia Galli with that of HeteraMs 

Gallinae. 

In fecal examinations of fowls in this State the only other helminth 
egg with which the egg of Ascaridm galli could be confused is that of 
the eaiciim wurm, HeteraMs goUince. 

Two distinct kinds of feces are passed hy the domestic fowl, e^ecal 
feces and intestinal feces. Faeces from the intestine is usually formed 
and contains relatively coarse particles, -while ceecal feces is browm and 
piiltaceous. The eggs of Ascaridia galli may occur in both types of 
feces, whilst those of Heierdkis gallinm are usually passed in cascal 
feces only. On rare occasions, however, csecum worm eggs are retained 
among fecal debris in the cloaca and are seen in intestinal feces. Both 
types of eggs are very similar in general appearance, being thick 
shelled, and oval with an opercular plug at one end. The egg of 
Heterakis is more rounded at either end with its sides less convex than 
those of the egg of Ascaridia. The following table, in which measure¬ 
ments of the eggs of the two species are given, also shows that Heterakis 
deposits an egg- of smaller dimensions than Ascaridia. In this table 
are included measurements made by the writer on fifty eggs of each 
species. 

Table I. 


Heterakis galliiue. 

Ascardia galli 

Authority. 

65y. '— 70y X 35/x — 40^ 


Dorman 

03/x — 75y X — 48/x 

77/a X 47/a 

Cameron 

03y — X 36//. — 48/a 

77/a X 47/a 

Baylis 

70fi — 80/x X 38/1 — 44;u 

80/a —' S5/A X 43/a ’— 50^tA 

Alonnig 

74/x — 78/a X 41/x 


Graybill 

63/i. — 71/x X 38y — 48/x 

i 75/a — 80/a X 45/a — 50/a 

Cram (*4, galli} 


80/a X 50/a 

(*4. lineata) 

70/x — 80/a X 38/a — 44/a 


Ciapiiam 

f73/A X 42/a) I 




73/a — 88/a X 45/a — 50/a 

Ackert ^ 


{76/a X 49/a) 


65/1, ™ 79/a X 35/a 46/a 

73/a — 92/a X 46/a — 57/a 

Roberts 

(70/a. X 39/a) 

(81/a X 52/a) 
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lU, Tlie lafiiience of tlie EBvironmeBt upo’ii the Egg. 

Tills was deteriiiiiied b:c a series of experiments eggs were 

exposed to, experiiiiental and natural eooditions of inoistiirej teiii- 
peratiire, &e. 

(i.) The Ixpluexce of Tempeiutuee. 

Daiilieiiid'* found that eggs in tlie early cleavage stages were fairly 
resistanit to low temperatures, surviving —12 deg. C, to —8 cleg. C. 
for fifteen but not twenty-two hours. Itagaki^* notes that at Tokyo, 
Japan, eggs may survive the severe cold of January to March, but do 
not develop completely. Fully-developed eggs were still alive in frozen 
water after four months' exposure, Ackerfi^ says that fertile eggs after 
one 3 iiontli's exposure of 0 deg. C. did not complete their development 
when removed to 30 deg. G., the morula being the highest stage _ of 
development reached before death occurred. Aekert also notes that 
10 cleg. C. to 15 deg. C. is the lowest temperature at which development 
may coninienee. With Caiitlien, Aekert*'^ found that eggs exposed in 
2 inches or less of soil failed to survive subzero w’^eather, but could live 
through mild winters. At 0 deg. C. to 6 deg. 0. the iiiisegrnented ovum 
WEIS most resistant, then the coiled embryo, the interm.ecliate stages of 
development being least resistant. As regards higher temperatures, 
Itagaki®* found that during the hottest part of summer in Tokyo eggs 
became infective in seven days. He also noted that eggs may survive 
five minutes' exposure at 50 deg. C. to 53 deg. C., but not at 54 deg. C. 
Aekert® records that at 30 deg. C. eggs became infective in sixteen days 
and at 33 deg. C. in ten days. Twelve hours' exposure at 43 deg. C. 
was lethal for eggs in all stages of development. 

EXPERIMENTAL OBSERVATIONS. 

In the following experiments the effects of low, medium, and high 
temperatures on the development and viability of the fresh egg were 
obtained. The eggs were exposed to the various temperatures in 2 mm. 
of tapwater in petrie dishes. 

—"7-5 deg. C. to —3 deg. C.—After nine days' exposure to this range 
of temperatures 55 per cent, of the eggs developed to the infective 
embryonated stage wiien removed to 30 deg. C. A further eight days' 
exposure was 98 per cent, fatal, whilst after twenty-one days no eggs 
survived. 

4-5 deg, C. to 10 deg. C.—At these temperatux’es eggs survived four 
iveeks' exposure, but no development occurred until removal to 30 deg. C. 

25 deg. 0. to 26 deg. 0.—The early first-stage embryo appeared 
after seven days' exposure, and the second larval stage was reached on 
the twelfth day. 

30 deg, C. to 31 deg. C.—^At these temperatures development was 
more uniform than at 25 deg. C. to 26 deg. G. and the infective embryo¬ 
nated stage was reached on the ninth day. 

32-5 deg. C. to 33 deg. C.—^Development at these temperatures was 
always slightly more advanced than at 30 deg. C. to 31 deg. 0., and 
the infective embryonated stage appeared on the seventh day. 

35 deg. G. to 37-5 deg. C.—^After three days' exposure to these 
temperatures, a few of the eggs were in the small blastomere morula 
stage. The majority, however,, were sixteen-celled and many had not 
advanced beyond the two to six cell stage. After a further three days 
no advance in development could be detected, and on removal to 
30 deg. C. all eggs were sliowm to be dead. 
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45 deg. C. to 46*5 deg. C.—Twenty-four hours' exposure at these 
temperatures was fatal to all eggs wdthout indneing any deveiopiaeiit. 

55 deg. C. to 56*5 deg. C.—Fifteen minutes' exposure to tliesi? 
temperatures was sufficient to Mil all eggs. 

Bisctmion :—The optimum temperature range for egg development 
is from 30 deg. C, to 33 deg. C. At 30 deg. G. eggs become infective 
in about nine days, and at 33 deg. C. in about seven days. Using 2 mm. 
of distilled wmter Ackert gives the periods required to reach infectivity 
at these temperatures as sixteen days and ten days respectively. The 
more rapid development of the eggs as observed by the writer may 
possibly have been due to the use of tapwmter. 

Temperatures slightly higher than 33 deg. C. whilst allowing 
development to proceed to a certain extent are fatal if the period of 
exposure is prolonged. High temperatures, as showui by the results 
obtained from exposures to 45 deg. C. to 46-5 deg. C. and 55 deg. G. to 
56-5 deg. C. prohibit development entirely and are rapidly fatal. 

Prolonged exposure to very low temperatures is also fatal, though 
eggs survived sixteen but not twenty-one days to —7-5 deg. C. to 
—3 deg. C. Lower temperatures, however, are, according to Danheim/® 
more rapidly fatal, fresh eggs not surviving twenty-two hours at —12 
deg. C. to —8 deg. C. 

Temperatures of 4*5 cleg. G. to 10 deg. G. did not induce any loss 
of viability' after four weeks, but were sufficiently low to prohibit 
development during the period of exposure. 

In Queensland very low temperatures do not occur for any length 
of time in any of the poultry-raising districts, the mean minimum tem¬ 
peratures for June, July, and August in the coldest district—Stanthorpe 
—being about 2*5 deg, C., 1-1 deg. C., and 1-6 deg. C. respectively. 
High temperatures on the other hand, especially in unshaded areas, are 
frequently encountered, and these may be expected to possess some 
lethal effect in view of the comparatively slight resistance of the egg to 
temperatures in the vicinity of 55 deg. C. and over. 

(ii.) The Influence op Sunlight. 

Ackert and Gautlien^ have noted that ova in less than half an 
inch of soil when exposed to the summer sun were killed in three weeks, 
whilst eggs in shaded spots remained viable from spring to autumn. 
Hartman*"- has recorded an experiment in which all eggs on the soil sur¬ 
face and down to. a depth of 6 inches in unshaded soil w^ere killed during 
July-August, a hot dry season, wffiilst eggs in shady spots maintained 
their viability for 100 clays. Eggs on the soil surface died first, freciuently 
wutliiii a few hours, but no eggs at any depth survived five weeks, 
Ackert^ says that eggs exxoosed to sunlight at 23 deg. C. to 33 deg. C. 
continued to develop throughout seven days' exposure. 

EXPERIMENTAL OBSERVATIONS. 

Ill the experiments described below the influence of sunlight upon 
the egg of Ascaridia galli was studied in three way>s—(a) upon fresh 
and embryonated eggs in liquid medium, (h) upon fresh and embryo- 
iiated eggs under conditions of desiccation, (c) upon fresh eggs in 
droppings, associated with conditions of moisture and of desiccation. 
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' ((^) The of Swn'lki'h.t upon Fresh mid F'MbfyoiKded Eggs fib' 

Liquid Media, 

Ill tliese experiirients eg-g‘s vrero exposed to siiiisliine under 2 iriiiL. 
of tapwater. 

Fresh iJpp^r.—Fresli eggs in tlie one and t\ro celled stages were 
exposed, to liriglit siinsliiiie for tliree, four, and fi.ve hours. The only 
eg'gs to develop to tlie embryonated stage after subsequent iiiciibaiioii 
at 31 deg. C, to 32 deg. C. were those exposed to snnligiit for three lioiirs^, 
22 per cent, of the eggs surviving the exposure, a control culture yielding 
92 per cent, eiiibryoiiated eggs. The maximiini sun teiiiperaturc\s 
recorded during these periods of exposure ranged from 36 deg. 0. tO' 
42 deg. C. 

EmhrifO'nated Infeeiimis Eggs, —Exposure of eggs eoiitainiiig 
infectious eiiiliryos to bright sunshine vdth inaxiniiim temperatures 
36 deg. C. to 42*deg. G. showed that after three hours' exposure 37 per 
cent, of the emliryos .were still alive, whilst a four-hour exposure was. 
entirely lethal. Approximately 95 per cent, of the embryos in eggs, 
retained in the shade as a control were alive after two w^eeks. 

(&) The Influence of Sunlight upon Fresh and Embryonated Eggs under 
Conditions of Desiccation, 

In order to determine the effect of sunlight upon fresh and embryo- 
iiated eggs under conditions of dryness, eggs were dried out on glass slides 
for two days and then exposed to sunlight. Control eggs were similarly 
treated, but retained' in the shade, and when remoistened indicated that 
the short period of desiccation had been wdthout’aiiy effect upon their 
vitality. 

Freslh Eggs. —Fresh eggs in the single and two celled stages dried 
out on glass slides and exposed to bright sunshine with maximum tem¬ 
peratures of 37 deg. 0, to 40 deg. C. did not survive two hours' exposure,, 
though one .hour's exposure did not give a mortality greater than 
38 per cent. 

Emhryonwted Infectious Eggs, —After one hour's exposure to bright 
sunshine and with a similar range of temperatures, practically all ’eggs 
in this stage of development vsurvived, but a further hour's exposure 
proved completely lethal. 

Discussion, —These experiments have showm that bright sunshine is 
iniiiiical to the egg of Ascaridm galli and that in 2 mm, of tapwater all 
eggs, both fresh and embryonated, Avere killed after three to four liourKs"' 
exposure. Under conditions of desiccation, however, the period of 
exposure necessary to give a 100 per cent, mortality was reduced to 
one to two hours. This latter experiment has also suggested that the egg 
containing an infectious embryo is more resistant to suiishinp than the' 
fresh egg. After one hour's exposure under conditions of desiccation' 
38 per cent, fresh eggs were killed, whilst practically all the embryo- 
Bated eggs were still alive. 

(c) The Influence of Sunlight upon Eggs Exposed in Fresh Normat 

Droppings, 

, Under Cofiditions of Moistier6,—^\x normal-sized droppings from 
infested chickens were exposed to sunshine on earth in small wooden 
boxes and kept moist by frequent sprinkling with w4ter. 
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-.SiS'^siMikH^-iioiARal~.sized.droppings kept iiioist...noere. retaiiied ir tiie 

laboratory as eoiitrols. 

After Yaidoiis periods’ ol: exposure "a single'dropping was reiiioved 
to tile incubator at 31 deg. C. to 32 deg. C. and left tliere for ten clays 
before being examined. 

The results from this experiment are given in the following table:— 


Table II. 


Sunshine. 

Shade (Uontrols^ 

Perlo'cl of 

Number of 

■ Per Cfent. 

Period of 

' X umber of 

Per-Geim. ■ 

Exposure. 

Eggs Examined. 

Survival. 

Exposure. 

Eggs Exauiine'i. 

Survival. 

7 cltiys 

154 

62 

9 days 

250 

SO 

14 days 

310 

57 

22 days 

210 

94 

23 days 

177 

2 

24 days 

476 

91 

28 days 

206 

3 

43 days 

155 

93 

40 days 

239 


54 days 

328 

82 

45 days 

116 


54 days 

334 

90 


Discussion .—By the end of the third week the frequent moistening 
had resulted in the disintegration of the droppings, especially of those 
exposed to the sun, and from this time until the conclusion of the experh 
ineiit these were scattered in a thin layer over the soil surface. In 
taking samples for examination scrapings were made of the soil surface 
only. 

During the total- period of exposure there were many partly cloudy 
days and seyeii completely cloudy days wdth rain. Minimum tempera¬ 
tures ranged from 13-5 deg. G. to 21 deg. C. and maximum temperatures 
from 34 deg, 0. to 45 deg. C. 

Under the conditions governing the experiment, eggs survived for 
approximately twenty-eight days wdtli a very marked mortality between 
the fourteenth and twenty-third days. When compared to an exposure 
of fresh eggs and embryonated eggs in liquid media, when death 
resulted after three to four hours, it is apparent that the protection of 
the egg from smiligiit afforded by the moist fecal and earth particles 
was responsible for the increased survival period. It would seem very 
probable, therefore, that had the degree of moisture been such as. to 
promote development, without in any ivay resulting in disintegration 
of the droppings, the eggs wmuld have resisted exposure to sunlight for 
a considerably longer period. 

Under conditions of Desiccatmi .—In this experiment six normal- 
sized infested droppings were exposed to sunlight on earth and' allowed 
to dry out. They were given approximately seven hours ^ exposure 
each day, except during week-ends, when the^r were retained in' the 
laboratory. During rain and at night they were also not exposed. 

As controls six similar droppings from the same chickens were' kept 
in the laboratory and allowed to dry out. 

The results of this experiment are given below as determined from 
subsequent moistening and incubation of the eggs at 31 deg. 0. to 
32 deg. 0. 
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Tabus HI. 



Sr 

[ADE (Goutrols). 


Texiod of 

NimibcT of Per Centi. 

Period of 

NuTiiber of 

Per Cent. 

Exposarc. 

Eggs Examiaed. SiirYlval. 

Exposure. 

Eggs Exainined. 

Survival. 

7 davs 

222 76 

7 days 

128 

90 

14 flavs 

254 35 

14 days 

304 

80 

20 clavs 

361 

21 days 

296 

65 

21 days 

278 

29 days 

472 

20 

2i days 

102 

I 37 days 

264 

2 

21 days 

316 

1 42 days 

292 

. . 


Discussimi ,—Dnriiig the total period of exposure there were many 
partly cloudy days and four completely cloudy days with rain. Minimum 
temperatures in tlie sun ranged from 13-5 deg. C. to 21 deg. C. and 
inaximiim temperatures from 34 deg. C. to 43 deg. G. Under these 
conditions eggs in droppings exposed to sunshine survived fourteen but 
not twenty days^ whilst in the shade their longevity was increased to 
between thirty-seven and forty-two days. Eggs in droppings exposed 
to sunshine and in the presence of moisture inaintaiiied their vitality 
for about twenty-eight and it may therefore be concludedj especi¬ 
ally as the two experiments were carried out at the same time, that the 
condition of desiccation were responsible for this greatly decreased 
survival period. 

(iii.) The Influence op Light. 

Itagaki*^'^ noted that fresh eggs kept in pitch darkness did not 
develop and died within a few days. No such effect was observed by 
the writer among eggs which were exposed to darkness for a period of 
thirty-seven days. The percentage of embxyonated eggs in the culture 
so exposed—namely 92 per cent.—compared very favourably with that 
in a culture left on the bench in the laboratory adjacent to a window— 
iiainely, 90 per cent. 

(iv,) The Influence op Oxygen. 

. That oxygen is necessary for egg development has been shown by 
Itagaki,®” who says that freshly-discharged eggs kept in a culture 
inedimn free from oxygen failed to develop and died within a few days. 

(v.) The Influence op Desiccation. 

The influence ofyliyness upon the egg has also heeii investigated 
by Itagaki/^ who noted that fresh eggs maintained in a desiccator for 
forty-four days did not^ develop completely and subsequently died. 
Embryoiiated eggs on the other hand were still alive after sixty days. 
McRae^^ showed that at 22 deg. C. a minimum relative humidity of 
82 to 86 per cent, was necessary for complete development. “With a 
relative humidity of 40 per cent, to 50 per cent, development in some 
of the eggs reached the tadpole stage, but all eggs were dead after 
eight days. Wlien the relative humidity was increased to 77 per cent, 
to 82 per cent., the eggs maintained their viability for from two to four 
weeks, but did not develop beyond the morula stage. Eggs kept in 
saturated atmosphere at 30 deg. C. developed exactly as did those in 
water at the same temperature. 
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EXPERIMENTAL OBSERVATIONS. 

Ill tlie following* serie>s of experiments tlie iiiflneiice of desiceation 
was determined by:— 

(a) Aseertaiiiiiig tlie longevity of fresli and embryonated eggs 
dried out on glass slides and exposed to room temperatures 
and linmidities. 

{&) Ascertaining the longevity of fresh eggs in normal-sized 
droppings, allowed to dry out and reniaiii dry under room 
temperatures and humidities. 

The influence of desiccation in the presence of sunlight has alrearty 
been discussed. 

(a'y Eggs Dried Old- on Glass Slides. 

Fresh Eggs .—Eggs in the one and two celled stages were allowed 
to dry out on glass slides. After various periods of exposure the eggs 
were moistened and were incubated at 31 deg. C. to 32 deg. 0. for ten 
days before examination. The results of this experiment are given here¬ 
with in tabular form. 

Table IV. 


• Period of Exposure. 

Number of Eggs Examined. 

Per Cent, SurviYal. 

1 day (controi) .. 

554 

94 

7 days 

786 

78 

14 days 

642 

70 

21 days 

754 

1 25 

26 days 

903 

5 

30 days .. 

859 



The naiiiimum and maximum temperatures recorded during this 
period "were 15 deg. C. and 25*5 deg. C. respectively. Humidities were 
consistently high, rarely below 50 per cent, and on many occasions 
as high as 80 per cent. Under these conditions eggs continued to develop 
slowly, but did not reach the morula stage. During the first fourteen 
days the percentage of eggs unable to withstand the dry conditions 
showed a gradual increase. During the next seven days there was a 
marked mortality, so that only 25 per cent, of those eggs examined on 
the twenty-first day were alive. On the twenty-sixth day only 5 per 
cent, were viable, whilst all eggs exposed for thirty days proved to be 
dead. The fact that eggs submitted to the conditions of desiccation, &c., 
outlined above developed as far as the morula stage indicates that the 
moisture requirements for development are comparatively slight. 

Embrymated Infectious Eggs .—Embryonated infectious eggs were 
subjected to the same conditions of desiccation on glass slides as fresh 
eggs. Examination after various periods of exposiii^e gave the follow¬ 
ing results:— 

Table V. 


Period of Exposure. 

Number of Eggs Examined. 

Per Cent. Survival. 

, 

1 day (eoutrol) ., 

1,084 

93-90 after 6, weeks 

7 days 

886 

95 

13 days 

972 

72 

15 days 

985 

35' 

20 days 

' 728 

45 

25 days ,.. ,, .. ., . 

1,210 

13 

30 days ., .. .. . .. 

956 

.. 
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Moistening of iiifectioiiB c‘inhryoiiated eggs after periods of desieea- 
tioii iiifluees liateliiiig, and it n-as noticed tliat althoiigii large iiiiniber 
of eggs appeared to liaTe siiryiveii imixiediateljo after nioisteiiiiig iiiaiiy 
of these, had hatelied ydien exaiiiined again hfleen to thirty iniiiiites 
later. It Tvas therefore decided to delay examination till tweiity-foiir 
lioiirs al'ter inoistening, and only iiiiliatelied eggs_^ eoiitaiiiing live iarv® 
were considered as siirviYiiig the respeetiTe periods of desiccation. ^Tlie 
temperatures and Immidities were tlie sam.e as those given for fresli 
eggs. 

(h) The Effect of Beslccation- o% Eggs m Nornuil-sizeel Droppmgs. 

This experiment has already been detailed as a control among the 
experiments conducted to aseertaiii the infliieiice of sunlight and desic¬ 
cation. and it was shown that under the conditions outlined eggs siirviyed 
thirty-seA'en hut not forty-two da3'S. 

DisciissimL —Tlie above experiments have shown that whilst the 
moisture reciiiiremeiits for development appear to be comparatively 
slight, conditions of diyness ma}^ eventiiall}^ result in the death of all 
eggs so exposed. Both fresh eggs and embiyonated infectious eggs 
dried out on glass slides survived twenty-five but not tliirt}' days. 
Infectious embryoiiated eggs appear more resistant to desiccation than 
eggs in earl.y stages of development. After twenty-five days’ exposure 
an examination showed that immediately after moistening approximately 
65 per cent, of the embryoiiated eggs appeared to contain live eiiibiyos, 
but after a further twenty-four hours, hatching had reduced this 
number to 12 per cent. It would appear that the eggshell is able to 
absorb water after periods of dryness, as in this instance hatching 
appeared to be defiiiitety associated with remoistening, the shell swelling 
and splitting in the vicinity of the polar plug, irrespective of whether -the 
contained larva was alive or dead, but more frequently in the case of 
live larvae. Twentj-foiir hours after hatching such hatched larvie were 
always dead. 

Eggs ill normal-sized droppings were alive after thirty-seven but 
not foidy-two days, the increased survival period being due no doubt to 
a retention of moisture hy the fecal particles. 

(vi.) The Influence op Chemicals upon the Vitality op 'the Bog. 

Ill 1926 Beaiidette and Black^^ conducted laboratory and field 
tests with various chemicals in order to ascertain their use as ovicides 
for the control of Ascaridia. Infested runs were treated with a 
H,000 bichloride of mercury solution, wfith a 5 per cent, formaldehyde 
solution, with 5 per cent, hydrochloric acid, and with 5 per cent, phenol. 
Only in the ease of treatment with 5 per cent, phenol did clean birds 
siibseqiienth" introduced to the runs remain iiiiiiifested. It has also 
been noted by Chandler^®that an ‘‘iodine suspeiisoid” is an effective 
ovicide. 

In the test>s carried out by the writer the aim was to discover some 
solution which would be practically instantaneous in its lethal effects 
and be economical to use. Yaiious dilutions of a large number of 
chemicals vnre employed over a period of twenty-four hours, but the 
only chemicals Avhieli gave any promise were carbolic and eresylic acid 
which in this period of time were effective in 2 per cent, and 1 per cent, 
dilutions respectively. ' Boiling water was instantly lethal, and it is 
considered that from these results 'a 5 per cent, boiling solution of a 
disinfectant with a high phenol and eresol content would be fflie most 
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eflicieiit OYickle to employ. That such a solution is more eifective than 
water alone at higli temperatures has been demonstrated by the writer^^ 
in the case of the eggs of Ascaris lumiricoides. 

Obviously such a solution could not be economically applied to runs 
of any size possessing earthen floors, but it is considered that it could 
be very advantageously used in houses with concrete or wooden floors. 
The solution should be used liberally and the time between the removal 
of the boiling solution from the fire and its application to the floors 
should be reduced to a minimum. 

V. The Longevity of the Egg. 

The only records of the longevity of the egg are those noted by 
Ackert and Cauthen,^ when in an experiment involving out-of-door 
conditions eggs in shaded spots remained viahie from spring to autumn, 
and by Hartman/’^ who in a similar experiment obtained a longevity 
of 100 days for eggs protected from sunlight. 

The longevity of the egg of Ascandia galli was studied by the writer 
under optimum conditions in the laboratory and also under conditions 
of exposure to the natural environment. 

(a) Under Laboratory CoNDiTiaNs. 

In this experiment eggs tvere maintained at rooni' temperatures in 

2 min. to 4 mm. of tapwmter. The media received frequent shakings 
in order to ensure aii„^adequate supply of oxygen being always present. 
Some few wrecks after the experiment was commenced the media con¬ 
tained a good grow'tli of algjn, which allowred to remain, as it was 
considered'that the photosynthetic processes wmiild assist in maintainiiig 
a supply of oxygen. ' Eggs were removed at intervals and the percentage 
of live eggs computed. These are given in the table set out below. 


Table V^I. 


Date. 

Number of Days. 

Nimiber'of Eggs Exaiiiiued 

Per Cent. Survival, 

1-10-34 

Fresh eggs 



17-10-34 

17 

ko 

88 embrvo.s 

8-2-35 

131 

268 

84 

27-3-35 

178 

454 

80 

26-4-35 

208 ! 

510 

I 75 

17-6-35 

260 

510 

i 55 

5-S-35 

309 

482 

1 35 

3-10-35 

368 

316 

1 6 

4-11-35 

400 

725 

i ' 

i 


Thus in this experiment eggs survived 368 but not 400 days. _ Tiie>, 
percentage shown on the seATiiteenth day refers to the percentage of 
emhryoiiated eggs wdiich developed in the culture used. Thereafter the 
percentages' given refer only to the number of enibryonated eggs that 
survived. In view of the much greater periods of longevity which have; 
been recorded for eggs of other species' of Ascaridse., it us felt" that the' 
period of longevity for the eggs of A, galli as determined by the writer 
would probably be considerably increased by further experiments. On 
the other hand, although the eggs of certain species of Asearidse ^ have 
been credited with surviving for a number of years, these records are^ 
based principally on the appearance of the embryo within the' eggshelL 
and it seems possible that eggs kept for any great length of time may 





ACTSiCUL-’rti?..Uj JOUENAL'. !i tJaiy, 193S. 

1.01 be iiifectioiiS. due to a loss of vitality of the iarvfa and tlieir siibse- 
rjueiit inability to estsblisli theBiselves. For instaiice, in the case of 
Asearidda gaM, it vas found that b}' feeding embryonated eggs 184 days 
old to young chicks nnraeroiis iarvie conld be recovered. EmbryoD,ated 
eggs 230 days old ivere also found to be infectious, though the numbers 
of^laiv-fe reeuvered was only a very small percentage of the eggs fed, 
blit from a diieken to which eggs 868 days old were fed no larvm were 
secured. 

(6) Unoee Natub^uj Conditions. 

Ill this experiment wooden boxes were sunk into the soil to ground 
level. The boxes were without bottoms and their sides were pierced 
with |-iiieh holes in order to interfere as little as possible with di-ainage 
and soil moisture eurrents. Droppings eontainiug fresh eggs of Asearidia 
were spread over the soil in the boxes to a depth of inch. TwO' such 
boxes ivere placed in a permanently shaded position under a tree, in 
ivliieli position the eggs would be protected from sunlight and at the. 
same time benefit from any natural precipitation. Two other boxes 
were placed so that they would be continuously exposed to sunlight. At 
intervals surface scrapings to a depth of about inch were taken from 
the soil and examined for eggs. 

The conditions of sunlight, temperature, and rainfall prevailing 
during the experiment were practically normal for the Brisbane district, 
in which the experiment was carried ont. 

The droppings were exposed on 7th January and it was found that 
by ‘20th April a few live embryonated eggs still existed in the earth 
exposed to sunlight, but by 2nd June all eggs had died. This gives a 
longevity for eggs in this experiment of about 103 days. 

In the boxes placed in the shade, however, a very small proportion 
of eggs wei’e still alive on 13th September, but only dead eggs were seen 
in examinations made in October, a survival period of about 249 days. 

[to be continued.] 
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Clovers and Trefoils in Queensland. 

C. T. WHITEj Gtoveniiiient Botanist. 

^piIE most important group of fodder herbs in the world's agri- 
^ culture are the clovers and trefoils. A very marked increase in 
tiie clover and trefoil content of the pastures during the past couple of 
seasons lias been evident to dairymen and pastoralists in Soiitli-eastem 
(Aieenslaiid. This increase has been going on steadily but surely for a 
number of years, and a couple of good winters and springs recently 
accelerated the process, with the result that in many pastures during 
and September clover is now the predominant plant, so niueh so 
that some pastoralists have become alarmed lest the clover become too 
dominant, choking out what little spring grasses and other fodders 
might be available. 

Ill some localities it is the exact reverse, and farmers claim they 
liave tried to establish clovers for years in the pasture vitlioiit any 
result. Why this should be is generally difficult to sa^u but the appli¬ 
cation of superphosphate at the rate of one to two liundredweiglit per 
acre before or at the time of sowing should help considerably. Once 
even a small stand is obtained this should gradually increase as stock are 
ideal spreaders of these plants. 

The question often asked is what is the difference between a clover 
and a trefoil. In older countries the terms are synonymous, and no 
distinction is drawn between them, but in Australia the term “'''clover” 
is more or less restricted to plants of the genus Trifoliiim, and trefoils 
to plants of the genus Medicago, and to a lesser extent to allied genera. 

Clovers or trefoils are not distinguished from their allies by the 
leaves alone, but mainly by the pods wdiich are enclosed in the calyx 
or ill the corolla. The dowers are mostly in heads. In the trefoils or 
Medieagos the pods protrude from the calyx, and the corolla is always 
caducous, that is, it falls off soon after the full development of the 
flower. The flowers may be in heads, but more often are in short spikes 
or racemes. 

The clovers are divisible into two groups, the perennial and annual 
sorts. The perennial sorts seen in Queensland are the White Clover 
(Trifolmni repem), Eed Clover {Trifoliiim prafense), Alsilve Clover 
{Trifolhmi liyhriduni), Strawberry Clover (Trifolmm frayifer-imi), 
and the Shearman's Clover (a variety of Trifolmm fragiferum). 

The dominant clover in most places is the ordinary White clover or 
White Dutch, and this still remains the premier pasture clover for 
South-eastern. Queensland. Various strains have been imported from 
Biiglaiicl, New Zealand, and elsewhere, but so far as I know these have 
not shown under Queensland conditions any improvement over the 
common local one. White Glover is a native of the British Isles and 
Central Europe, but is now widely dispersed, being the eoinmonest 
clover in cultivation over all the warm temperate countries of the world. 

Eed clover has never been cultivated in Queensland to any extent, 
but recent trials show it to' stand the climate remarkably well. It is a 
much larger plant than White Clover, and is not of a creeping, but of an 
upright habit. It possesses very hairy leaves and stems, and the fiow^ers 
mre reddish purple, 'being borne in fairly large heads.' It is not a general 

* In a broadcast from Radio Stations 4QGr, Brisbane, and 4RK, Rock- 
liampton, by courtesy of tlie Australian Broadcasting Commission. 

3 . 



[1 July, 


.d QrUUXsLAXF) AUiUerLTfRAL ROURN'AL. 

pasture Ii-'girHii’ iu tree sarue way as Vvliite eloYer, but is essentially a 
clover for sowing* iu suiall areas, say 2 to 5 acres, either on its ow'ii or 
iiiixcti oilier wiiirer grasses sueli as Prairie, Rye, Cocksfoot, and 
Piialaris grasNcs for grazing oit, Wlieii sown by itself it is more apt to 
(oiiise bbyiT tliHii n’lien mixed witli grasses. Aiituinn is the recognised 
liiiie fi;)r sowing, tboiigb I liave seen i'oii the property of Mr. J, 'M. 
Xs-wmaii. Cal)r»olturet a. crop srnvn as late as August, slioAving an 
ex*.-t^]jent stand sfCiiie 'iifteen montlis later, having gone right through the 
summer. It is a very short-lived perennial, and its life in Queensland 
would luchably only l'U5 two to three years. Preventing seeding by 
eiittiiig (u* juclicioiis stocking will lengthen the life of the plants. 

Alsike Clover is similar to "Wliite Clover in general appearance, but 
is easily disTiiigiiisliahle l)y its pink or red flowers. Odd specimens of 
w’hat is apparently this clover liave been received from. Obi Obi. These 
are the only QinreiisIaJid specimens I liave seen, and it probably has little 
future :i,!i fQueensland, as it is said to prefl^r cmlder climates, and accord¬ 
ing to Prcakweli. orie-tijoe Government Agrostologist in New South. 
'Wales, is one of the flist eloveu's to sueciimb rapidly on the approach of 
hot, diry, spjunier weatlier. 

StratvlxuTy and Shearmairs Clover have been tried to a very 
limited extent in Queensland. Mr, A. Fraiieis, of Ivin Ivin, seot me 
specimens of tlie former a x-^ear or two ago, ^vith a report that it did 
dvell in the wetter parts of the district, favouring creek flats and banks, 
and growing 'well into the tvater. Dr. Y. R. ‘Wilson, who is experi- 
menting with grasses and fodders at Brisbane and Yandina, informs 
me that Shearman h is doing wmll in both places. Both clovers are quite 
iinsiiited for dry situations, but have marked possibilities for the ’wet 
coastal parts of Soiitli-eastern Queensland. Shearinaii^s Clover is the 
1110,re vigorous of the two, and in New South "Wales is said to grow quite 
w’ell on slightly saline coastal flats. Little or no seed is set as a general 
rule, but both clovers are easily spread by cuttings or divisions. 

Of aiiiriial clovers, the Cluster Clover {Trifolium glomsraium), the 
"Woolly Clover (Trifoliuni fomentosum), the Hop Clovers (Trifoliuni 
■procvmhenSy and Trifoliuni duhiuni), and the Haresfoot Clover 
[TriffAiim. arvense) are all established in Queensland, never sown, but 
eoiiiiiig up spontaneously. Of these the best is the Cluster Clover. 
Authorities speak well of this species in the other States, and it has 
been recommended for sowing during tlie autumn months. It does 
remarkably w'dl in Queensland, and during the past two or three years, 
judging from samples received for identification, is very miieli on tlie 
increase. Where it lias been abundant in some pastures, stock have 
been noticed to show marked preference for it. 

The Woolly Clover is somervhat similar, but, I tliink, of less value. 
A number of specimens,are received nearly every year for identification, 
but it is not nearly so common as the Cluster Clover. It is easily dist.m- 
giiished by the small globular heads borne in great ahundance, and wutli 
iiiclivicliial flowers covered with short white cottony wool. 

TrifoUum procumhens and Trifolium duhinni are two very closely 
allied species. The former is much larger in all its parts, and has many 
more flo'wers in the head. Both are known as Hop Clovers. They are 
very common in coastal Queensland,, and have been much on the increase 
during the . past' few years, particularly the smaller' one. They seem 
to be readily eaten by stock. 
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Haresfoot Glover is a Aauy distiiietive species, distiiigiiislied by 
having cylindrical flower heads, the individuai flowers being small and 
pink. The corolla is covered with fine hairs, the wfliole appearance of 
the flower head resembling a small haresfoot, lienee the local name. It 
is seen growfliig iiow^ and again on the Darling Downs and in the Granite 
lielt, but not in any great abandaiiee. It is not regarded as having 
jinieli value as a fodder. 

Annual clovers not growing wuld, hut onl}’ growing under cultivated 
cunditioiis in Queensland are Crimson Clover {Trifoliiim 'mcarnatum) ^ 
.Subterranean Clover ( Trifolium suhterraneum) , and Egyptian or 
Berseern Clover {Trifolium aJexandrmum), The fii’st of these, the 
Crimson Clover, is distinguished by its hairy stems and leaves, and red 
Howlers. It is somewhat similar to Eed Clover, but the floTcer heads are 
more narrow-cylindrical, and the plant is of aniiiiai duration. 

I had received specimens from the cooler parts of the State at odd 
times, blit last jem* received specimens from Mr. D. Kennedy, of Kilcoy, 
ivlio has experimented wflth wunter grasses and legiiines, with a report 
that it had showm up the best of all the clovers he had tried. It 
apparently lasted well into the hot iveather, as flowering specimens ivere 
received towards the end of November, and under date 23rd January, 
Mi\ Kennedy wrote that it ivas just dying off. 

Subterranean Clover is a native of Western and Soutliern Europe 
that plays no important part in agriculture in its native country, nor 
ill North America, but in the Southern States of Australia has proved 
itself one of the most useful and important fodders ever introduced, 
especially for increasing the carrying capacity of second class eoiintiy. 
From its natural range, one ivould expect it to grow under niiich the 
same conditions as the common Burr Trefoil, except that it wmuld be 
more susceptible to lieat, and this apparently is the ease in Australia, 
and the reason why it has not succeeded in Queensland to the extent it 
has ill the Southern States. It may yet, liowmver, have a future in this 
State through the perpetuation of strains more suited to Queensland 
conditions, and that are gradually naturalised and increased. 

Egyptian or Berseern Clover has been cultivated on the Darling 
Downs from time to time, and does fairly well. I have not seen it 
growing, nor have I received specimens for some years, so that it must 
liave gone out of favour, probably for the reason that it is not suitable 
for grazing, but is mostly grown for hay. Where it will grow, generally 
speaking, lucerne does as wmll, and is much better for the purpose. 
The only slight advantage it may possess over lucerne is that it produces 
earlier wunter feed, but it probably has not a future in Queensland. 

The Medics or Trefoils can l)e divided into tyu groups—namely, 
those in which the pods are provide^'d with spines, the other in wfliieh the 
pods are smooth and spineless. Of the burr-forming species three are 
naturalised in Queensland—^namely, the common Burr Trefoil or Burr 
yiedie (Mediccigo denticulata), the Woolly Burr Trefoil {Medioago 
mininia)^ and the Toothed Medic {Medicago laciniaia). All are annuals, 
and may staid to grow any time from April to August, continuing into 
the spring months, dying off on the approach of hot weather. The 
most abundant and widely distributed is the common Burr Trefoil, and 
during the spring months in many places this is one of the commonest 
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foddei's on parts of the Downs, Maranoa, and some other districts. ^ In, 
its green liiseioiis state it is apt to bloat stock, thoiigii, generally speaking, 
stock prefer the plant when cut, wilted, or when it is dying off, "Wlien 
it lias proper^r died off. about late October or November, stock greedily 
eat up the bui-rs, and these containing the seeds are in consequeiiee 
verr' iiutritioiis. The only disadvantage of the plant is that the burrs 
badly inihst the lielly wool of sheep, and on this aeeoniit the value of 
the plant is iniiiiiiiisiHl in purely sheep-raising areas, though on the 
wjiole its good qualities probablj-^ outweigh the bad. 

The Woolly Burr Trefoil is much smaller in all its parts, and the 
leaves and stems are hairy, not smooth. Its properties are much the 
same as those of the eoiiimoii species, and it is very abundant on parts 
of the Darling Downs and Granite Belt. 

The Toothed Medic is characterised by having the margins of the 
leaves cut Iw large irregular teeth. The pods are large and borne in 
gi’oax abiiiidaiice. On the whole it conies up rather earlier than the 
other two species, and I have seen speeiineiis one mass of nearly ripe 
pods as early OvS August. It is quite abundant in some parts of South 
America, and is there looked upon as a valuable fodder. 

Of hledics or Trefoils with spineless, not burr-like, pods, the two 
eomiiioiiest naturalised in Queensland are the Button Medic or Button 
Trefoil (Medicago orhiciikms) and the Black Medic or Common Bnglisli 
Trefoil (3IedicagO‘ luptilina). The former is a ver^' valuable species, 
coining up naturally every now' and again on parts of the Darling 
Downs. The pods are flat with several spirals, and are somewiiat 
biitton-iike in appearance. Not being armed with hooks or spikes, they 
do not attach themselves to wool nor hair of animals, and so are not 
aiiythiiig like so widely spread as the buiT-bearing sorts. It is a species 
worth encouraging, and seed should be sowm during the autumn months. 

The Black Medic or Common English Trefoil is generally recog¬ 
nised as a perennial, though in Queensland, like a lot of European 
plants that become naturalised hei'e, it is of annual character. It has 
genemViv been recommended for colder localities such as the Graniti* 
Belt, but seems niiieh on the increase, being found as far north as tlie 
Atherton Tableland. 

In ^conclusion, I niighc say that the Department is always anxious 
to receive specimens of legumes or pasture plants from farmers and 
pastcralists. Small numbered pieces in flower or pod should' be sent 
and notes retained of the spieeimeiis or preferably duplicates kept 
similarly niiinliered, when names and reports on the value of the plants 
eorresponding to numbers will be returned. 


QUEENSLAHD SHOW DATES, 


July, 

Proserpine^ 3 and 4. 

Kiieoy, 2 and 3, 

Bowen, 8 and 9. 

Townsville, 14 to 16. 

Cleveland, 10 and II. 

Ayr, 10 and 11. 

Easewood, 10 and II. 

Nanibonr, 16 to 18. 
diarters Towers, 21 and 23. 
Cairns, 21 to 23, 

Maleny, 23 and 24. 

Atherton,’ 28 and 29. 

G-atton, 29 and 30. 

Caboolter©^ 31 July and Angust. 


August* 
Barcaidine, 4 and 5. 
Pine Bivers, 7 and S» 
Boyal National, 17 to 22. 
Home Hill, 28 and 29. 


September*, 

Tully, 11 and 12. 

Innisfail, 18 and 19, 

Malanda, 30 September'and 1 October. 
Southport, 26. 

Imbil, 4 and 5. 

Pomona, 11 and 12. 

Beenleigh, 18 and 19. 
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Shade Trees. 

Part I. 

'W. D. FRANCIS, Assistant Government Botanist.’^ 
f T is not iny intention to confine my remarks to tlie purely utilitarian 
* aspect of trees. Even ’U'lieii trees are planted primarily as slielters 
for stock tln-‘y exercise another infirienee. They contribute to the - 
appearance of tiie farm or the home or the tovcn where they grow. This 
eifeet of trees on appearances may be so far-reaehing* as to enliaiiee tlicf 
value of a farm or home by hundreds of pounds. Any homestead wiiieli 
is surrounded by trees of pleasing appearance and comfort-giving: shade 
is clearly of liigiier monetary value than one in wiiieii the eiiviroiiriient 
of the house is neglected. Until we come to think about theiiij iiiaiiy of 
us scarcely realise the part which trees play in our ordinary lives. In 
most eases trees have long lives. They often live much beyond the span 
of the average liiiiiiaii life. So, from the earliest days of childhooiUs 
perception right through to old age, our eyes are accustomed to trees, 
unless, of course, we are unfortunate enough to live in a treeless land. 
Thus it is that trees are often taken, in the ordiiiaiw course, just as i,)art 
of the landscape. 

As trees have such an important infiuenee on the farm, the home, 
and the town, we shall briefly consider some tree types. Side by side 
with this, reference will be made to the significance of these types. These 
considerations may be useful to those who are planning the cultivation 
of trees in the near future. They may help in the decision of the kind 
of trees to plant, whether native or exotic. 

One can see the types of trees from other lands in parks and 
gardens. Or, when one lias been abroad, generally excellent opportunities 
have presented themselves for seeing the kinds of trees growing in the 
countries visited. A few years ago, on a voyage to England, I noticed 
some of the types of trees growing in the countries at which we called. 
I shall briefly mention some of these impressions, although I am aware 
that many readers may have noticed the same things. 

In Beautiful Colombo. 

At Cocos Island, in the Indian Ocean, cocoa,nut palms are the chief 
feature of the vegetation. Like so many other palms, the cocoamit is 
remarkable for the elegant sweep of its long leaves. The impression it 
conveys is that of tropical luxuriance. This impression is an accurate 
one, for this palm does not flourish far from the tropics, a fact which is 
well exemplified on the Queensland coast. The cocoamit palm also 
dominates the view of Colombo from the harbour. But w^MIe driving 
about the streets of the town one is impressed by the number and variety 
of broad-leaved trees growing in the streets and' around the bungalows 
of the European quarter. These beautiful trees contribute in a very 
large way to the charming effect of the setting of the bungalows. A fairly 
large percentage of these graceful and rest-giving trees belong to' the 
legume family. While admiring these trees and their transforming effet^t 
it occurred to me that we have almost or quite equal opportunities for 
growing these types of trees in Brisbane. 

A Tredess Land. 

The next port of call, Aden, gives, one a grim notion of a treeless 
land. Except for a small artificial park at the water’s edge, the scarred; 

* In a broadcast talk from Radio Stations 4QG, Brisbane, and 4BK, Boek- 
bampton,.. by courtesy of tlie Australian Broadcasting Commission. 
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l>olci, roeky hills are treeless. In tlie fieree^ unreleiitiiig^ glare of the 
trc 3 |>iea,l siiii these riiggtMi tiills have a forbidding but wierdly impressive 

aspect. 

Australian Gums at Gibraltar. 

X.Tpo!i entering the quaint little township of Gibraltar^ almost the 
iirst tiiiiigs one sees after leaving the pier are the gum trees in the small 
ioriviai town square. ^So' the Australian at Gibraltar very early comes 
into eoiitaet with trees of his own land. 


Unter den Linden. 

T.lie chief tiioroiighfare of Berlin derives its name, linter den Lin¬ 
den, from the double row of linden trees which gro^v along it. Perhaps 
inj expectations conceived from the name Unter den Linden ^vere too 
jiigli. I was some what disappointed with the lindens. They looked 
rather small. However, it was winter time, and they were bare of leaves. 
Tile broad tiioroiighfare itself, however, is certainly impressive. 

The Trees of the Old Country. 

Ill England we see, in their own setting, the trees with ’wliieli so 
n'Uiiiy of our grandparents ivere familiar. With tlie exception of the 
lieecii forest speeiiiiens, most of the English trees are low set, bushy- 
headed types. Considered as shade trees they are certainly gbod 
examples, with their short stems and large heads of foliage. But to the 
appraising eye of the Queensland coastal timbergetter they would mai?:e 
no appeal, at least in the economic sense. Not only the timbergetter, but 
other Australians, have become accustomed by their environment 
'to trees with long, column-like, unbranclied stems, carrying foliage high 
up in the air. It is the long stems of such trees which attracts the 
calculating sense of the timberman, as it promises many feet of millable 
timber. 

However, the trees of the old homeland, such as the beech, the oak, 
and the elm, are types that are not readily forgotten by the immigrant. 
Through many centuries these kinds of trees have impressed themselves 
on the minds of British and European peoples. The beautiful English 
countryside derives imieh of its eliaim from these trees. So it is natural 
tliat those who cherish memories of their old homes beyond the sea might 
prefer to surround themselves with trees of the English and European 
ijpe. 

Even town and country people in Australia often have different 
ideas'as to the types of trees which are desirable on the farm and around 
the home. In many of the towns exotic trees often figure largely in the 
prospect., Some of these exotic trees about towns are often useful shade 
trees, and add considerably to the pleasing appearance of the outlook. 

The Charm of our Mative Flora. 

However, with those who have lived in the country for a very large 
proportion of their lives the conditions are different. Through many 
3"ears of constant association with them, the foi^ms of the native trees 
have beeoine impresseduipon the mind.' Unlike the early immigrants from 
Britain, 'who found our trees weird and unfamiliar, the A'ustralian 
country tiweller mostly likes the trees with which he is surrounded. 
Aetually, in many cases, the bushman^s ideal of a tree lias been moulded 
by his loiig experie'nee out of doors. To Mm the Australian type of tree, 
in so far as it is eliaraeteristic, has become the most desirable of all. 
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Perliaps the .most outst an cling of all Australian trees are tlie griiiis or 
eiicaiypts, wiiieli are so familiar in most Australian bush lands. A falriy 
good exaiiii)le of a gum tree is furnished by the eoniraon f)liie gum. This 
tree is -x'ery (oemiiioii along many watercourses, siieli as the Brisi 3 aiie 
Elver. It is also common on uiiieli of the flat land of coastal Queensland 
and New Boiitli Wales. At the base of the stern there is often some liard 
dark bark. Tlie reinaincler of the stem, and all of the branelieSy art^ 
covered by a smooth pale bark. Tise foliage is pendent and graceful. 
Viewed in its natural setting, the wfiole eifeet of this tree is extremely 
attiAictir'e. As well, it is typical of verv miieli of Australians tree flora. 
The braiicliiiig system of the blue gum, its pale smooth bark and narrow 
pendulous leaves, are all properties whieli are shared by a iiiiml)er of 
other very eoniinon and widely-distributed eiiealypts. 

The l)iue gum is a pmminent feature of the famous Bega grasslands, 
situated in New South Wales towards the Vietorian border. The rich 
pasture lands of the Bega district were exploited early in Australian 
settlement. They are well known for the cpiaiity of their dairy produce. 
Much of the' Bega country is derived from a. granitic soil. In contour it 
is gently undulating. Dotted about these Imaiitiful slopes are many fine 
blue gum trees. The general efteet is that of a pleasing well-kept park. 
Thus these unique park lands of tlie Bega district owe much of their 
charm and industrial utility to the nati've trees wliicli grow on them. 

Trees of the Queensland Jungle Lands. 

Those who have lived in areas originally clothed with serub or rain 
forest have lieeouie accustomed to the peculiar type of tree so prevalent 
in the rain forests. These trees are commonly seen in parts of the North 
Coast line. Their chief features are the very long iinbraiiehed stems, 
capped by a dense but not extensive foliage crown. These are extreme^ 
graceful types, but of only limited value as shade trees. Only yery few" 
of these rain-forest species will develop a long unbranched stem wiieii 
giwvn ill the open. The Queensland kauri pine is one of the exceptions. 
This handsome tree is a tall-growing kind, wiiicli produces a long stem 
in open situations. The hoop pine, another native species, makes a very 
decorative figure in open situations, and by its spire-like shape is wudl 
adai'ited to planting about a liomesteaxl for pleasing and formal effect. 
Its rather narrow shape precludes it from being an extensive shade 
provider. 

ilany of the scrub species make excellent shade trees when they are 
grown ill tlie open. In areas of felled scimb, in which some of the tree 
stumps liave not lieen killed by fire or exposure, these stumps often shoot 
and grow" into trees again. In these instances the competition for light 
is no longer present, and the trees develop a spreading and dense foliage 
crowm. In tliese partially burnt areas some magnificent specimens, of 
scrub trees assuming the habit of open spaces are often seen. The special 
advantage of tlie scruli species as shade trees consists of the dense and 
dark-coloured foliage wdiich they mostly possess. These trees mostly 
provide much better shelter from the sun and wind than the micalypts- 
or gum trees. Often they may not grow so quickly as the eucalypts, and 
in many eases' they prefer better soil conditions. However, there are 
vehy few farms with soil conditions too impoverished to grow at least 
some species of the scrub trees. Although these trees grow to the best 
advantage in places with the rainfall approaching that of the coastal 
areas, some of them sliow themselves to be quite' well adapted to fairly 
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dn’ areas. For example, one often sees the familiar wliite cedar as tlie 
coirmiOBest street tree in western terms with an animal rainfall as low 
as 2'^-' indies. 

Fodder and Shade Trees of the West« 

In the western areas of the State there are also admirable and 
iiseiTu types of trees. These trees in many cases serve as fodder as well 
as slielter. Like the eiical 3 'pts and gum trees in their areas, tlie Avesterri 
trees are seen at their best in their own setting. As types of western 
trees, one can mention the kurrajong, the bottle tree, the wilga, the 
cypress pine, the baiihinias, and the emu apple. With the exception of 
the cypress pine, most of the western trees develop only a short, stein and 
a, fairly large head of foliage. In the wilga this foliage crown is often 
very dense and symmetrically rounded. The wilga is a beautiful tree. 
Its name lias a pleasing sound, although it is reminiscent of the wild 
(lark eliildreii wlio roamed the western' plains and whom we haxm 
dispossessed. 

[to be continued.] 




Plate 33. 

One of tlie maay iioiiamed waterfalls in the Lower 'GoOHiera, near Biniiaburra, 
, . ' LamiagtoH National Park, Maepberson Queensland. 
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THE VALUE OF GRASSLAND CULTIVATIONS IN COTTON 

ROTATIONS. 

W. G. \\'ELLS Direi'tor of Cotioa Culture. 

^HE suitability of the newlj^ broken up ciiitivations out of the original 
^ Yirgin state for profitable cotton production has been previously 
pointed out. The valiie of cultivations out of grasslands^ as' a whole, 
has also been studied carefully in recent years, and it would appear that 
substantial benefits are to be gained on most of the cotton soils of the 
State 'where cotton is growm in rotation wuth grasses of sufficient age of 
establishment. 

Benefits Obtained from Grassland Ctiltivations. 

The benefits that may be expected from growdng cotton in rotation 
with grassland cultivations may be grouped under the general headings 
of increased ,yield per acre, improvement in quality of lint, and a 
reduction in the cost of production. 

It has been ascertained in several seasons that new cultivations out 
of The original virgin state usually produce heavier yields of lint cotton 
than do adjacent cultivations on which crops of cotton have been grown 
for more than five years in succession. Gains varying from 50 to 735 lb, 
seed cotton per acre have been realised in experiments and also in 
demonstrations with farmers. It seems definite, therefore, that the newer 
cultivations on a ■^vicle' range of soil types are more sufiable' for cotton 
production under the various climatic conditions that may be expected 
in the main cotton-growdng districts of the State. 

Experiments at the Cotton Eesearch Station and results obtained 
by farmers indicate that if Rhodes grass is grown for a couple of seasons' 
on the old cotton cultivations increased yields of cotton may also be 
expected during at least the first two crops grown, following the plough¬ 
ing of the Rhodes grass., This appears to hold true for either wet or ,clry 
seasons, if the cotton is planted in 'October and November.,,; Lafer 
plantings than this may not realise any gain from the rotation, especially 
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on tile softwood senil) soils wliioli are Bsually of a ratlier higli nitrate 
eooteiit, and therefore tend, to promote rank growth of i)laiit in late 
so'wn crops. 

Some increase in yield may be obtained oeeasioiially Avliere cotton 
is planted foilcnviiig grassland that has resulted from an old cotton 
ciiltiYatioii being allowed to revert back to grass. This practice is not 
ii^eaiiinieiidecl, lioAvever, for usually on the old cultivations in the first 
iCAv seasons that they are not cultivated very heavy weed giwvtli occurs 
before tlie native grasses become established suffieieiith^ to sinotlier most 
of the weeds. Hueii grasses are also of the rather qiiick-groAving type, and 
tlieriAiore do not produce such a lasting benefi-cial effect as docs a vigorous 
grower like Eliodes grass. In addition to this, the excessive growtii of 
■weeds ill the first season after cultivation has ceased, infests the soil 
with siieli a seeding that there are always sufficient lA^eeds to compete 
successfully with the grasses in following seasons. The subsecpient weed 
growth ainongst the cotton crops followdng the ploughing of the grass 
may thus he as heavy as where successive crops of cotton have been 
gn.ovii. 

lE.dieatioiis liave also been observed that the groAviiig of cotton on 
the newer cultivations i'licreases the chances of obtaining lint of higher 
4'1'iiaJity tliaii iiia.y be realised on adjacent older eiiltivations. ' In an 
experiment carried out at the Cotton Researcii Station in 1933-34 on 
Iwo-year, five-year, and nine-year old cultivations there ■\\u-is a general 
h^’iideney in five varieties, covering a wide range of types, with tlie 
exception of the least drought-resistant variety, to produce lint of bettc^r 
graile, less spot, and longer fibre on the nev’er cultivations. In the 
following season on the same soils, which ivere then in their third, sixth, 
and tenth year of cultivation for cotton, out of the virgin grassland 
eonditioii no significant differences were observed in respect to the fibre 
i"diara,cters just mentioned'. The season was w^et during the first half, but 
very dry in the second, which may possibly have accounted for the 
levi^Iling iiifliienee. There -was, hoAvever, a marked increase in percentage 
of lint obtained in favour of the three-year-old cultivation, as Avell as 
more- lint per seed. 

Reducing the Cost of Production. 

Growing-cotton on the newer cultivations not only tends to reduce 
the cost of production through the increase of yield obtained in ii'iany 
seasons, but the actual eultimal expenses are lessened by the reduetimi 
of the number of cultivations required to keep the fields eleaji in the 
first three or four seasons after they are brought under crop. Weed arid 
grass growth is less and the .surface does not compact rvith tlu^ oecurrence 
of liea'ty storms, so it is not necessary to cultivate so often. Sufficient 
cultivations should be given, horveyer, to keep doAvii weed growdli, 
partieiilarly pig weed, for this will increase very quickly if allowed to 
seed, and will reduce a.ppreeia.biy the number of years free of high 
cultivation, costs. 

xl rotation of three or four years of Rhodes grass and then cotton 
seems also to reduce cultivation costs, .provided' the seed bed is well 
harrorved before the cotton is planted mud a further cross harrowing is 
given when the cotton seedlings are 3 to 4'inches tall. Groovers have 
.advised that where cotton is grown in. rotation with Rhodes gumss, and 
given early cultural treatment as just described, less cultivation is 
required than where cotton is grown on the ■ old, eultivations for several 
years in succession," " . 
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The Explanation of the Increase in Yields. 

Hie explanation of the increase in yields obtained where cotton 
folloi.v;s grassland may be bound up in several factors, but the outstand¬ 
ing ones seem to be that in the newh^ broken up grassland the ratio of 
carbon to iiiti*ogeii is more suitable for cotton production, there is less^ 
production of nitrate nitrogen, and there is better penetration of storm 
rains. The ratio of carbon to nitrogen in a soil has a. very important 
effect on tlie fruit production of a plant, the favourable ratio varying 
with different crops. Cotton appeal's to be very sensitive to this factor, 
and under Cueeiisland conditions requires a wide ratio. Carbon is the 
base product of organic matter, siicli as the roots and leaves of plants, 
gra>sses, ‘Wdien organic matter is ploughed into tlie soil the various. 
])aeteria start the process of decomposition, a.nd in the course of this, 
tvork the plant food nitrogen is evolved as nitrate-iiitrogeip the soluble 
form taken up by plant life. Cultivation and rlie fiirthei* ploiighings. 
with each seasoiCs preparation of seed beds aerate the soil and tliiis- 
providii suitable conditions for t.he continued decomposition of the 
organic matter until eventually it is depleted seriously—the rate 
depending to a large extent on the number of bacteria in the soil and the 
period of favourable temperatures and moistures experienced. 



Plate 34. 

Sow Rliodes grass on the old fertile cotton cultivations. Excellent grazing vill 
he provided for both horses and cattle—the protein content of the grass at hay 
stage being around S to 11 per cent, in the first two seasons of growth, -wiiile yields 
u]} to 2 tons of dry hay per acre may he rea.lised. Two or three years ^ growth .of 
Eliodes grass restores the state of the old cultivation sufiieiently to- allo'W of the 
production of profitable yields of cotton under conditions at all favourable. 


Grasslands Have Low Nitrate Content. 

The various grass crops are heavy feeders of nitrate-nitrogeip anti 
usually in the cotton districts of this State soil samples taken in either 
virgin grassland or sowm Rhodes grassland seldom yield more tha.ii a 
trace of nitrate-nitrogen unless in very fertile alluvial soils. "With three 
or four successive seasons of cotton cultivation the nitrate content of 
the same soil, expressed as parts'per million parts of soil, may rise, most 
appreciably, depending on the time of season in which the samples are 
taken—the nitrate content usually being imieli higher in the cotton soils 
during the summer season November to March. The results obtained at 
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tue Cotton Seseareli Station in the midst of a very dry November iix the 
.1935-*36 season in a series of comparable soils illustrate nicely the effect 
cji eiiltivation on an alluvial fertile clay loam, the samples being* of the 
lirst 6 inches of soiC and the eiiitivations having four weeks' old cotton:— 
Cxrasslaiid—trace ; first year tailtivation—se^ven parts of nitrateuiitrogeii 
jiei- iiiillion parts of soil: and eleven-year-old eiiltivation—13 p*p.m- 
In the same seasoiij on other more fertile alluvial clay loam at the Cotton 
Station eieven-year-old cultivation, which had produced several crops of 
cotton and was in cotton for the fourth successive year, contained 
22 p.pimi, ill the first 6 inches at tlie same date, and two months later at 
midseason during optimum conditions reached around 4P p.p.ni. 

Tlie Effect of a High Nitrate Gonteiit in Cotton Soils. 

The effect of a high nitrate content in a soil, partieiilaiiy the upper 
6 iiiciies of it, is to cause fairly rapid gTOwtii of plants if ample moisture 
is available. This is especially true of the cotton plant, and observations 
over several years have indicated that on old alluvial cultivations of 
high nitrate content there is aluays a tendency for the cotton plant to 
jiiake ]'‘apid development, which may result in a rank growth, particularly 
if an insect attack destroys many of the flower buds or boils just prior 
to a wet period. The flower buds and bolls utilise miieli of the uptake 
of nitrates, and when they are destroyed the nitrates stimulate a big 
growth of roots, which in turn effect a greater uptake of nitrates, tiiiis 
causing the very rank development of plant often seen in wet seasons on 
old cultivations, especially where severe corn-ear wmrm attacks have been 
exi'ierienced. Such rank development seldom occurs in early planted 
cotton following grassland, for the lower nitrate content of such soils 
ckics not stimulate excessive gi^owffli. The result is that when the insect 
attack ceases, a new crop of squai’es is formed quickly if ample inoistiire 
is available. 

Not only does the rapid increase of nitrates often have a detrimental 
effect on. yield of the cotton plants, but the decomposition of the organic 
matter in the soil is hastened, wliieh materially affects tlie physical 
condition, particularly the heavier clay types. In such soils organic 
matter is necessary to keep the fine clay particles from consolidating to 
such an extent that the surface layer of a enltivation sets into nearly 
iiiipervioiis condition followdng any hard, beating storms. Where 
successive crops of cotton are growm on the same site for several seasons 
this eoiiclition is reached in a few years, as is shown clearly in soil 
moisture determinations made in an ■experiment carried out at the 
Eeseareli Station to demonstrate this point. In the 1933-34 season a 
study of the rate of penetration of a continuous rain lasting , over 
twenty-five lioui*s mid yielding 246 inches demonstrated that fifteen 
hours after the min stopped, in a nine-j^ear-old cultivation of a clay 
loam type on which mostly cotton had been groivn, only 35 per cent, of 
the total precipitation had penetrated into the first iS iiiehes of soil, 
•with most of the gain in the upper 6 inches. On a similar* soil type in 
the first season of cultivation out of the virgin eountiy condition 74 per 
cent, of the rain had penetrated into the first IS inches of soil 

Conclusion, 

It can thus be seen that farmers should grow their cotton crops in 
rotation with grassland. ' Where such a system is practised the crop is 
grown on soil which has 'a suitable carbon-nitrogen ratio for the 
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p]“otluctioii of good yields of cotton and a physical condition tiiat allows 
of the obtaining of a liigli degree of efficiency of penetration of eTeii 
storm rains. In addition to these factors, the grassland rotation tends to 
si.ippress weed growth. The net result is the obtaimiieiit of an increased 
yitdd of lint per acre, an iniprovement of quality, and a marked rediio 
tioii ill cost of production, both through increased yield and lessened 
cultivation costs. 


AGRICULTURE ON THE AIR* 

■ Radio Lectures on Rural Subjects. 

Arrangements have been completed with the Australian Broadcasting Commission 
for the regular delivery of further radio lectures from Station 4QG_, Brisbane, by 
officers of the Department of Agriculture and Stock. 

On Tuesday and Thursday of each week a ten minutes^ talk, eommeneing at 
7.0 p.m., will be given on subjects of especial interest to farmers. 

Following is the list of lectures for July and August, 1936:— 

SCHEDULE OF LECTUEES 

BY OFFICERS OF THE DEPARTMENT OF AGRICULTURE AND STOCK, 
RADIO STATION 4QG, BRISBANE (AUSTRALIAN BROADCASTING 
GOMAHSSION). 

Tliiirsday, 22 id July, 1936.—Dategrowing in QueenslanuJ’ Mr. H. J. Freeman, 
Senior Instructor in Fruit Culture. 

Tuesday, 7tli July, 1936.—'‘Interpretation of Labels atta^^hed to Stock Foods,Mr. 
R. A. Taylor, Inspector and Examiner, Fertilizers Branch. 

Thursday, 9th July, 1936,—"The Giant Toad,^’ Air. A. F. Beil, M.Sc., Assistant 
Director, Bureau of Sugar Experiment Stations. 

Tuesday, 14th July, 1936.—"Amended Regulations of the Dairy Produce Acts," 
Mr. G. B, Gallwey, Inspector of Accounts, Dairy Branch. 

Thursday, 16tli July, 1936.—"The Breeding of New Cane Varieties,"’ Br. H, W. 
Kerr, Director, Bureau of Sugar Experiment Stations. 

Tuesday, 21st July, 1936.—"The Use of Drugs in the Treatment of Parasitic 
AYorms," Dr, F. H. S. Roberts, Entomologist and Parasitologist. 

Thursday, 23rd July, 1936.—"The Production of Choice Quality Cream," Mr. 
O. St. J. Kent, Dairy Research Laboratory. 

Tuesday, 2Sth July, 1936.—"Fungi which Assist the Growth of Plants," Air. H. E, 
Young, B.Se.Agr., Assistant Plant Pathologist. 

Thursday, 30th July, 1936.—"Herd Recording," Mr. L. Anderson, Dairy Instructor. 

Tuesday, 4th August, 1936.—"A Plea for the Tree," Air, J, F. F. Reid, Editor of 
Publications. 

Thursday, 6th August, 1936.—"'Timber Trees on the Farm," Mr. W, D.^fFrancis, 
Assistant Botanist. 

Tuesday, lltli August, 1936.—"Rotation of Crops." Mr. H. W. Ball, Assistant 
Experimentalist 

Thursday, 13th August, 1936.—"The Problem of Prices," Air. J. F. F. Reid, Editor 
of Publications. 

Tuesday, 18th August, 1936.—"Some Ways of the Soil," Mr. J. L. Foran, Analyst. 

Thursday, 20th August, 1936.—"Some Plants Poisonous to Poultry and Pigs," Air, 
C. T. White, Government Botanist. 

Tuesday, 2'5th August,' 1936.—"Our Debt to Denmark," Air. J. F. F. Reid,, Editor 
of Publications. 

Thursday, 27tK August, 1936.—^^'The Tick Fever of Cattle in Queensland," Mr. C. R. 
Mulhearn, B.V.Sc., Go%'ernment Veterinary Surgeon. 
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THE ERADICATION OF TUBERCULOSIS FROM Di\IRY HERDS. 

J. C. J. AIAUNDER, Government Veterinary Surgeon/’^ 

T uberculosis of bovlnes is an infectious contagious disease eaiisetl 
by a germ, the tubercle bacillus, and transmissible from animals to 

man. 

It is one if not the mOvSt serious of diseases found in dairy cattle, 
and unfortunately is one of the most eomnion. 

The iinportanee of tuberculosis in dairy cattle can be discussed from 
two aspects—firstly, as it affects the health of live stock, and, secondly, 
the public liealth aspect. 

In live stock tuberculosis is a clironie disease, usually fatal, and 
cannot as a rule be detected until infection has been pi^esent for some 
considerable period, sometimes years. Obviously, in considering methods 
of eradicating tuberculosis from a herd, accurate diagnosis of the disease 
is'essential to ensure that in the process of eradication no diseased beasts 
are left behind and no animals free from tubereulosis culled from the 
herd. Several methods of diagnosis are available and are worthy of 
mention:— 

1. The classical diagnostician in this country is the man who has 
been all his life among cattle and imagines he can pick them 
out easily from their general appearance, there being some 
supposed characteristics of a tubercular animal of Avhicli 
there can be no mistaking. Such method of diagnosis is 
dangerously unreliable, for many non-infected beasts will 
be labelled tuberculous while some tiiberciiloiis cattle will be 
passed over in the belief that they are healthy. Wlien one 
realises that there are iiinninerable conditions that can make 
a beast unthrifty and miserable to behold, the danger of 
condemning all such as tubercular is obvious. 

2. There are definite clinical signs of tuberculosis -which, wLen 
observed in a l)ea>st, are sufficient justification for condemna¬ 
tion. Examples of such is the unthrifty beast a^ffeeted with a 

*Froni a broadcast talk from Radio Stations 4QG, Brisbane, and 4RK Bock- 
hampton, by courtesy of the Australian Broadcasting Commission. 
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MODERN DESIGNS h F. W. NISSEN 

QUEEMSLAND’S LEADING JEWELLER. 

Ycui' EiigagemsFjt Ring must be the vary best—an F. W. 
NISSEN Ring, manufactured by hand an NiSSEN'S owta Factory 
by master artist craftsmen. The Ring Specialist offers you the 
very latest Styles, including the new Hollywood designs and 
modern Lacey ll/iGuntiaigs. Each Diamond is a perfect “ Blue- 
white •’ Gem, and NISSEN’S FACTORY POLICY PRICE offers 
to the public the latest Engagement Rings at direct MANU- 
FACTURE.R’S PRICES. 



11'/’//r to-dny for 
XISl^Ey^'S beauti- 
fxljif ilhistrated 
Free Catalof/ue of 
Diamond Riiign, 
Watches^ eic. 


L'Jainty Lacey Design. Threo flawless 
Blue-white Diamonds in modern 
octagonal settings. IS-ct. Gold and 
Pure Platinum. 

MANUFACTURER’S PRICE, £6/15,- 




IVafrffmakei'. Jetvener. and Oem Merchant k 

216-218 vOUEEN ST - BRISBANE ! 


\ii e.xclusive Hollywood design, 
'eaturing the latest Filigree 
Mounting. One Blue-white 
Diamond and tw'O shoulder 
Diamonds. IS-ct. Gold and 
Platinum. 

MANUFACTURER’S PRICE, £10. 



“KLEARMARK” 
Fire Brands 

are 

MADE TO LAST 

Only the BEST of MATERIALS 

are used in KLEAR-MARK 
brands and tkey ' are specially 
designed to give you a clear 
mark free from blotcking. 
Every brand is guaranteed. 

Specify ‘‘KkEAR-MAEIC” aiiil oltiin 
Giiara!it@e!l Satisfaetioii. 


Stock Siases-li-inck, 2-inck, 2i-inck, 2i-mcb, and 3-incli. 

Cast Iron. Capper. Wrought Iron. 

i3$« Sd. 22s. 6€l. 32s. Sd. 

16$. Sd. 22s. Sd. 35s. m. 

iSs. 6d» 22s. 6d. 37s. Sci 


Tlie set on 3 haiidies 
The set on 2 handles 
The set on 1 handle 
Symbol brands made 
to order 

Tie set of 16 
nmnerais 


20s. to 30s. 25s. to 35s. 

SSs. Od. 


32s. 6d. to 45s. 
iOOs. Od. 


3Ss. Od. 

If not obtainable from your Suppliers send direct to 
CHARLES ALVEY & Son, Manufacturer, St, Lu.-ia, Brisbane. 

Please forward me,..,. .only. inch Klcar-Mark Brand on.handles. 

NAME:........... 

(Block Letters) ' ' 

ADDRESS:.........,......... 

My Registered Brand is:..... 
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Why 

Pay 

More? 


r-. >' 


rAAutdS'kAA. i-i 


Our Drag Scoops last longer—Keep their shape—^have 3 Improved Type Kunners under 
bowl— X- ^ ^ 

£ s. d. 

20 cubic feet—3 to 3 horses .. .. .. .. 5 17 6 

7 cubic feet— 2 horses .. .. .. .. .. ,.450 

■ s cubic feet—2 horses .. .. .. ..436 

3 cubic feet—i horse .. .. ». .. ..426 

GET ODR PRICES for WIARD ” Type Plows, also ROAD, AGRJ.CULTURAL, 

AND TANK-SINKING Machinery of every description, 

WERNER MACHINERY CO. Roma str^t (n^r WarkeU), 


You can show your regard for your wife, family, and 
descendants In a practical way by appointing the strong, 
ever-living Union Trustee Co. as Trustee and Executor. 


uniun iKUMtt 

Company of Australia Ltd. Sydney, Melbourne, 
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elironie. loose, or dirty eoiigiy or tlie initlirifty Jjeast sliovriiig 
deiiiiite enlargement of tlie lympliatic glands;. It is necessar}’' 
to point out that all enlargeiiieiits of lympliatic glands are 
not tiiherciilar, and tins fact slioiild be kept in rniiitl -when 
making a diagnosis. A typical symptom is the eiilargeirieiit 
01 tlie retro-piiaryngeal lymphatic glands, exerting pressiir(.:‘ 
on the larynx and causing the snoring respiration so often 
heard in infected herds. These, are the commonest clinical 
signs, and time does not permit of further reference to this 
phase of the diagnosis. 

3. xkppdieatioii of the tuberculin test is the most reliable method 

of diagnosing tuberculosis, and, at the present state of our 
knowledge of the disease, the one on which all eradication^ 
schemes must be based. For your information, I wish to state 
that the tubereuliii test is applied wdth every confideiiee, and 
any beast reacting to the test can be slaughtered witli the 
knowledge that it is infected. 

4. Several laboratory methods of greater or lesser value may he 

employed in the diagnosis of the condition, these being in the 
nature of serological tests, use of experimental animals, and' 
examination of excretions and milk samples from suspected 
animals. At present, however, such methods of diagnosis are 
of relatively small importance. 

5. Indirect evidence often leads one to suspect the presence of 

tuberculosis in the dairy herd, and the most important 
example of this is the condemnation of pigs for tuberculosis. 
When a farmer rears pigs on his property, and on slaughter 
they are found to be tubercular, he may rest assured, in 
practically all eases, that tuberculosis exists in the dairy 
herd. 

Having detected the presence of tuberculosis in the dairy herd by 
means of any one or more of the methods outlined, the next consideration 
is eradication and the establishment of tubercle-free herds. 

Though niiieli progress can undoubtedly be made towards the desired 
end by careful and regular examination of cattle, culling all beasts 
manifesting signs of tuberculosis, complete eradication, based on present 
knowledge, cannot be attained without the use of the tuberculin test. 

Tubercle-free herds can be established by submitting the entire herd 
to the test, slaughter of reactors and disposal of the carcasses by burning, 
and retesting of the herd at least every twelve months. 

The establishment of tubercle-free areas or shires is most desirable, 
and wuiild entail the testing of all cattle within the area, destruction of 
reactors, and testing of all animals before introduction into the area. 

It seems unlikely that wholesale testing of cattle and slaughter of 
reactors could be carried out-on a voluntar 3 ’' basis, many farmers being 
unwilling and/or unable to risk the economic loss that would follow 
hea.w condemnations. Therefore, it would, appear that any com¬ 
prehensive scheme for the eradication of tuhereulosis must be founded 
on a basis of compulsory.testing and compensation for diseased'beasts. 

I shall now discuss eradication of tuberculosis as it affects public 
health. 
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Iliiniaii heiiigs up to tlie yge of al)out five years are tlefiiiitely' liable 
Tfj iiifeetiori witli ti'd'iereiUONis oi: bovine origin, and a certain percentage 
tiibereiiirisis in a.niii lias, been found to be of bovine origin. The 
inediniii tlirougii whirli infection is transmitted is the milk, ancl in 
t'inisideri]ig‘ the rjrobleui of a piu’e milk supply the problem of eradica¬ 
tion of tTil)e:rf:rilosis from daily herds siipiifiyiug milk f{>r liumaii con¬ 
sumption is of parainoiiiit im|;)ortaiiee. 

dfaiiy friitlioriries consider that tlie only Avay to tacMe this problem 
by pasteiirisatimi of all milk sold for hiiinaii coinsiimptioip but it is 
i'atlier signitierUit that in ail count ries where pure milk supply is treated 
as a subject of major importance, active campaigns against tuberculosis 

'waged, and pasteurised miliv is graded as a milk inferior to ra.AV 
.milk obtained from Tiibei-ele-free herds and '[trodiieed under best 
ertiid,itiO'ns of sanitation and hygiene. 

It is a mistake to think that pasteurised milk represents the ideal 
j'Vu'UL of this necessary foodstiiif, otherwise an ideal milk supply could 
lie attained simply by pooling a'lid pasteurising milk. Furthermore, 
■pasteurisation fulfils its objeethu^—namely, the destriietion of all harmful 
Staeterial eontaraiiiants—only so long as the prot^essing is efficient. 

There is no doiiltt that the most serious bacterial contaminants of 
milk, including tubercle bacilli, are not completely destroyed when the 
iplaiit aiidy'bi* su|}ervision involved in the process of pasteurisation is 
inefficie'iit. Therefore, wlierc^ no official control or supervision of pas¬ 
teurisation exists, the finished article may not be all that is claimed 
for it. 

Do not imagine that I do not believe in pasteurisation of milk. I 
do, for it is a most A'aluable process whereby mueh milk that would 
otherwise be unfit for human consumption is rendered fit for hiiiiiaii 
coiisiiiiiptioii, thereby avoiding economic loss. 

I do, however, most definitely say that, in iiiy opinion^, raw milk 
produced from disease-free herds and handled under the best conditions 
of sanitation and h^'-gieiie is a definitely superior foodstuff to |■)asteurised 
iiiilk produced from faulty herds and slovenly handled. 

IJiifortiiiiately, it is most improbable that any great advances w'ill 
lie made towards our goal of the ideal milk supply until there exists a 
definite public demand for such a commodity. Producers of milk are 
coiidiietiiig a business, and they cannot be expected to spend a. great 
deal of money in an efifort to put an improved article on the market 
unless the piiljlic is prepared to pay for it. 

Therefore, it is up to the inilk-eonsumiiig public to arouse itself 
froiii the present state of apathy, take an interest in the source of the 
milk supply, and create the demand for the article that can and should 
be supplied. 

Just so long as,the public fails to take an interest in pure milk and 
what it means, then just so io-ng shall the efforts of sedence ancl legislation 
.fail to aeeoiiiplisii the ideal milk supply, produced from tiiberele-free 
herds, bred from tubercle-free stock in areas or shireS' free from tuber¬ 
culosis. 

A talk on tiil)erculosis in cattle would, at the present time, be 
diicoinplete without some reference to the work of Spahlinger,' a,nd it 
may, not be the dream of an idealist to visualise a future where eradica¬ 
tion of tuberculosis is based on the culling of clinically affected animals, 
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the remainder being Treated with protective or even eiirative doses of a 
\meeine prepared along the lines suggested by Spaiiiiiiger. 

Ihiiortiiiiately, even though it is possible that Spaliliiiger may be 
right and his critics wrong, inueii work reiiiaiiis to be done before his 
work could ])e applied in the realms of everyday piractice. 

kleaiiwliile, we must, adhere to oiir powers of observation and 
tiilrereidiii test to eradicate tuberculosis from our dairy herds. 

It is essential that we realise that the eradication of tiibereiilosis is 
neetssarv to iUTjteet the liurnan j)opiilatioii against the well-recognised 
danger of tiibereiiloiis milk and the farmer from eeonoinic loss; that 
tiibereiilosis is a contagious disease, and as the country jirogresses, leading 
to more intensive farming and the increased contact of larger iiiiiiibers 
of cattle niiiiiiiig on smaller areas, then, shall the incidence of tuberculosis 
increase, and the sooner tlie problem of its eradication is tackled the 
greater is the possibility of preventing a difficult problem assuming the 
proportions of a colossal one. 


SOME ASPECTS OF MALNUTRITIO]^ DAIRY COWS. 

By J. G. J. MAUNDER, B.V.Sey 

IN dealing with this subject, I do not propose to describe any diseases 
^ caused by or attributable to malnutrition. I shall give you no details 
of rations to be fed to avoid malnutrition, but wnll endeavour to aivakeii 
you to the realities of malnutrition, for as soon as the daiiy farmer 
begins to realise that malnutrition is a live and real thing, then shall 
the time be ripe to deal wuth the problem in greater detail. 

Malnutrition can be defined as the inability of the animal to derive 
the raw materials necessary for maintenance of health and milk pro¬ 
duction from the available food supply. 

The majority of holdings on which dairying is practised in Queens¬ 
land do not satisfy the complete rec|uirements of the dairy cow, and it 
is therefore necessary to supplement the grazing with hand feeding, or, 
on the better class of country, grazing on supplementary fodder crops 
such as oats, lucerne, cultivated grasses, &c. 

Dairying '"off grass’" can only be successfully practised on the very 
best of our scrub lands, and to attempt it elsewhere is merely to court 
disaster, or, at best, a life of hard wurk and stagnation. 

To understand the fundamentals of its recpiirements, it is essential 
to appreciate the fact that the modern dairy cow is an animal far 
removed from its wild prototype, and as careful breeding and selection 
has.evolved an animal to produce a milk supply far in advance of'that 
which nature intended, and as this factor of milk production is accen¬ 
tuated, so then is the necessity for supplementary feeding increased. 

Nature intended cattle to roam at will wdth ample oppor¬ 
tunity for selective grazing; they bred but once a year, and produced 
only sufficient milk to rear one calf. The modern dairy cow is eonhiied 
to small areas, is expected to breed at any time of the year, having a 
regular oestrus cycle of approximately three weeks, and has to produce 
an amount of milk enormously greater than that necessarv to rear a 
calf. 


* Ill a broadcast talk from Radio Station 4QG Brisbane and 4EK Eoekhampton. 
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It must be obvious tiiat soiiietliiDg far beyond tlie provision of 
iiatiirai pasture is essential tu enable this modern dairy eow to perfomi 
the fiinetioiis expected of iier, and there is not the slightest doubt that 
the failure on the part of the fanner to recognise this state of affairs 
has paved the ■^,va 3 ' for man.v of the troubles that beset stoc-k to-da^y. 

Let us eonsiderj brieiiyj the requirements of a daiiy cow. 

Firstl 3 p food stuhs must siipph" the energy necessary for the per- 
foriiiaiiee of all the vital functions, and this energy is, to a large extent, 
supplied by the grasses consumed in ordinaiy grazing. 

To build up the tissues and to replace wear and tear, proteins are 
iiecessaiy, and, because of the additional protein requirements of the 
daily eow to maintain the almost constant figure in the milk secreted, 
special efforts must be jiiade to siippi,y proteins in addition to that 
available in ordinaiy pasture plants. 

A iiiiniiniim mineral content of food stuffs is essential to maintain 
vital functions, and an additional siipph’ of minerals is necessary to 
satisfy excessive deiiiands of milk secretion and reproduetioii- 

In determining a suitable ration to be fed to a dairy herd, it is 
not advisable to decide on a definite ration—so many pounds of this 
and so many pounds of that—rather decide on a basal ration, vaiying it 
according to the prevailing climatic and pastoral conditions, and amount 
of milk produced by the animaL 

Where ample grazing is available, it would be unsound to feed large 
ainoiiiits of bulky fodders, chafi, hay, silage, &c. Protein concentrates 
are indicated such as the various meals, linseed meal, cotton seed meal, 
maize meal, coeoanut oil cake, plus small amounts of bulky food. 

On the other hand, where grazing is poor, for example during 
winter, the ration must contain larger amounts of the bulky fodders 
necessary to distend the digestive tract, compensating for the defective 
grazing. In cold weather, with great loss of body heat, extra feed is 
needed to make good this loss and maintain body heat. This factor 
of additional feed to maintain bodv- heat is a strong point in favour of 
rugging cattle in hard winters, the amount of feed thereby saved 'will 
ampty repa\" the iiioiietaiy oiitla}" involved. 

The mineral ration should remain constant throughout the season, 
varying only for individual eow^s according to the milk produced, as 
all our pastures tend to be deficient in essential minerals, partieiilarlj' 
lime and xfiiosphoric acid, irrespective of seasonal conditions. 

With reference to minerals and the dairy cow, if ^mu are to under¬ 
stand the particular requirements 3 ml must appreciate the following 

facts. 

The percentage of minerals present in the milk secreted is almost 
constant. Take two similar cows producing equal amount of milk of 
equal qualit 3 ^, one getting a full mineral ration and the other a low 
mineral ration. Notwithstanding the difference in minerals supplied, 
the actual amount of minerals being secreted daily in the milk is approxi¬ 
mately the same in both animals. Where then does the mineral content 
of the milk come from in the case of the eow receiving a low mineral 
ration; it is actual^ derived from the reserves stored in the tissues of 
the animal. It has been shown in one particular case, that a cow wms 
secu’eting in the milk Just five times the amount of lime present in tlie 
daify ration. 
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It is easy to iniagiiie to what extent this animars lime reserve would 
be tlrav/n upon tlirougiiout the lactation period. This sort oi thing can¬ 
not go oBj and the inevitable happens in the fuiidaiiiental breakdown of 
the animalj manifested by one or more of the particular conditions 
peenliar to dairy eattie. 

I assure you, that even'on the best of country where supplementary 
feeding has not been necessary, the feeding* of minerals must be practised 
if the maxiimiin efficiency is to be obtained. 

The most important function of the dairy cow is that of i^eprodiie- 
tion, and if a cow’ fails in this obligation, she no longer becomes profit¬ 
able, and must be culled. 

Undoubteclly, a great economical loss is represented by the large 
number of dairy cows affected with temporary or permanent sterility. 
Remember my remarks pointing out the difference between the repro- 
dueth^e obligations of the uiidoniestieated cow and those of our modern 
dairy cow, and you must realise that some particular attention is neces¬ 
sary if the unnatural demands of reproduction are to be fulfilled. 

Undoubtedly many of the problems of sterility are directly associated 
with malnutrition, and the more readily the problem of malnutrition 
and its relation to regular reproduction is appreciated, the more success¬ 
fully are farmers likely to combat sterility. 

My final reference is to dry stock—^remember that although the 
dry cow is not producing any milk, she is providing or attempting to 
provide sufficient nutrition to an embryo calf in the final stages of its 
uterine life, and considerable demands are therefore made on the 
maternal reserves. 

I ask, therefore, that the dry cows receive the attention that is 
their due,, when the problem of malnutrition is receiving the considera¬ 
tion that is essential for the successful practise of dairy farming. 


OFF. FLAVOURS OF'MlIiK AND CREAM. 

E. B. BICE, Dairy Beseareli Laboratoiy. 

^HE fiavour of milk and cream may be influenced by any pathological 
^ or abnormal physiological condition of the animal itself. 

’ Mammitis Milk. 

Disturbances of the udder causing inflammation, referred to as 
mammitis or garget, usually give a salty taste to the milk. The causative 
bacteria often prevent the normal souring of the cream separated 
such milk, a.nd it acquires a disagreeable flavour. Mammitis milk is 
also undesirable for cheese-making, owing to its slow coagulation with 
rennet. 

Golostrum Milk. 

The milk from cowas for the first week after parturition, known as 
the colostrum, has a bitter taste and a strong odour, and is sometimes 
classed by graders as unclean, the term meaning that it does not possess 
the desirable taste of normal, cleanly produced milk. The cream from 
the eolostrain also has a sickly, albuminous fiavour, and the blending 
of it wuth other cream results in the whole delivery being graded lower 




7U QiJEEXSLAXD AGfilCULTURAE JOURNAL. [1 Julj^ 1936'. 

ti'uui iiiiaiity by the factory. Coloi^truin is also quite unfit for 

liiiiiiaii eoni-uiii'ptkm or for eiieese-inaking purposes. Tiie protein laeto- 
glolmtira wirii'li is present to the extent of only 0.3 per cent, in noriiiai 
milk, varies in the eolostrimi from 16.0 per cent, immediately after 
calving, to ‘4J‘^ per cent, seventy-two iiours later, and only reaches tfuA 
risriai airiourir in the milk after about seven days. It is because of the 
eiottiijg u;'‘ tliis protein upon lieating that eoiostrum milk cannot be 
iK'ilied. Tile fmiction of tlie eoiostrum is of the utmost importance for 
the Wi'‘lfart-‘ of the ealf during* the first days of its existence, acting ax 
a prot*:‘etioii against certain bacterial invasions which might otherwise 
prot'c fatal. 

Effect of Period of Lactation. 

idilk U’cm «;*ows late in the lactation period possesses a bitter or 
salty taste, wliich is due to the eiieet of the salt content of the milk not 
'bluing Ilias.lvfal liy tile relatively low peiuentage of milk sugar at this stage.. 
Hiiiiila.rly. ftwing to a drop in the sugar content, and a rise in t.lie salt 
ratio, raiik [U'cidueed during a prolonged period of drought may be salty 
ill taste. 

Rancid Milk. 

Tertaiii aiiima'ls liabitually yield milk which turns rancid. As the 
|)riiiei[)le causing the raiicidty attacks the fat of any other milk witli 
wliieli that from a.ffeeted eows is mixed, it is sometimes found necessary 
ill eoiiiitries wlie.re milk is produced for critical local markets, to remove 
such animals from the herd. Pasteurisation arrests the active principle, 
but this is liardly practicable or economical under the ordinary circum¬ 
stances in which milk is handled. 

Absorbed Flavours of Milk and Cream. 

Milk fat, in common with other fats, but to a more marked extent, 
will readih'* absorb odours from its surroundings. Among the various, 
sources of these flavours, the following are the more common. 

Disinfectant Flavours. 

Chemieal odours, chief amongst which are the flavours derived from 
the use of strongly smelling carbolic disinfectants, about the dairy or 
for cleiiiiing the animals’ udders often taint the cream supply. Where*' 
a disiiifeetant is required for cleaning utensils or washing the udders, 
the chlorine compounds, such as bleaching powder, are more serviceable, 
for in addition to possessing a strong germicidal action, they will not' 
leave any taint if made up in the proper strength. A dilute solution of 
eond.v\s fluid is another useful and popular disinfectant for cleaning 
cows' udders liefore milking. 

Other Common Absorbed Taints. 

Fume or gasoline flavours in milk and cream arise frequently from 
the exhaust of a separator engine blowing back into the separator room. 
Odo'ors of kiu'osene, petrol, paint, or the smoke from the fire under the- 
dairy boiler, are sometimes encountered. 

Musty or 'mouldy flavours, caused through storing cream in ill-venti- 
lated, damp cellars, Avere of common oeeurrenee some years ago, but are- 
praeticall}' unknown nowadays. 

The storage of cream, butter, ■ or other milk products near fish, 
bacon, or any other odiferous foods in the home ice chest, frequently 
leads to spoilage by the absorption of the odour from the surroundings.. 
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Tobacco Fertilizer Trials. 


Siihjoincd is a report on tobacco fertUizer irinls eonfkietcd iii' yorth 
\ Queenskiml during ‘the season bg Mr, IV. J. Cart mill, B.Se,, Bureau 'of 

j Tropical. Agriculture, TJeparimfnt of Agriculture and Stoeh. 


POLLOWINCI on the 'work initiated during the 193^1-84 season in the 
^ ’i\Iareel)a district of conducting a series of fertilizer trials laid out 
on modern plans Avhieh permit of a statistical aiial^^sis of tiie results the 
scope of the work was extended, and a numher of trials was eoiiducted 
in the principal tobacco districts of the State. An effort was made to 
c^stabiisli trials on all the princii)al soil types in each district. These 
districts comprised the Cairns hinterland (JMareeba and Dinihiilali), 
Woodstock, Charters Towuu’s, Borven, Maekay, and Miriam Vale. Owing* 
to the drought}^ conditions which preAuiiled in the Woodstock and 
I^oweii districts until late in the season, and the lengthy intervals 
of hot weather between the subsequent falls of rain, it was found 
impraeticahle to establisli the trial satisfactorily in these two districts. 
In the other northern districts dry conditions obtained for a time 
ill the early part of the season, but with the advent of more favour¬ 
able conditions later the trials were established satisfactorily. 

Practically all the tobacco grown in this State is of the bright 
due-cured variety such as is most easily produced on infertile sandy 
soils. Consequently the soils of the tobacco districts do not show a wude 
\'ariation in type. They are mostly infertile sands of various textures 
and colours, and are mostly granitic in origin. The average depth of 
the top soil is about 10 inches; the subsoil in some eases is of considerable 
depth, while in others decomposed rock is struck at fairly shallow depth. 
Where alluvial sands occur they are in favour; as a rule they are 
medium to dark grey, fine-textured sands of good depth. 

In the series of trials conducted during the past season concentra¬ 
tion was made on phosphate trials. Most of our tobacco soils are very 
deficient in, in fact almost devoid of this plant food. As wuis indicated 
in the first series of trials (1933-34 season) on these soils, a very pro- 
noiineed response is given to applications of phosphate, while practically 
no growth is made, other things being equal, when no phosphate is 
applied- 

In planning trials of this nature one has to keep in mind that, in 
the case of tobacco, a balance between quantity and quality is the aim. 
Phosphates exert a pronounced influence on both, but tlie minimum 
amount required to produce optimum growth may not be that required 
for optimum quality. So that whereas no significant differences in yield 
might be obtained with applications of different quantities of, say, super¬ 
phosphate, the differences in the quality of the resultant leaf might be 
pronounced. These expectations have been borne out in the results of 
these trials. 

The trials were laid out on a uniform plan of a 5 x 5 Latin square 
of 1/50-acre plots, making the total area of each trial | acre. The 
five treatments contained equal quantities of nitrogen and of potash, 
but different quantities of phosphate, and were as follows:— 

Nitrogen. 

This was applied to all plots at the rate of 30 lb. per acre of 
nitrogen, of which one-half was derived from dried blood at the rate 
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of 120 lb. per aere, and oiie-liaLf from nitrate of soda at tlie rate of 
07-5 ib, per acre. 

Potash, 

This was applied to ail plots at the rate^ of 30 Ib. per acre of KnO’ 
derived from 62-5 Ib. per acre of sulphate of potash. 

Phosphate. 

Treat in ait Xo. 1, — IP—25 lb. per acre of P.Os derived from 125 lb. 
per acre of siipierpliospliate. 

Treatmenf Xo, 2. — 2P—50 lb. per acre of PoO^ derived from 250 ib. 
per acre of siiperphospliate. 

Trcatrnc-nt Xo. 3,—3P—75 Ib. per acre of PoO^ derived from 375 lb. 
per acre of superphosphate. 

Treatment Xo. 4.—4P—100 lb. per acre of PnOj derived from 500 lb. 
per acre of superphosphate. 

Treatment Xo. 5.—5P—125 Ib. per acre of PoOg derived from 625 lb. 
per acre of superphosphate. 

The quantities of nitrogen and potash used were considered to be 
liberal but not excessive amoimts as judged by experience of the 
requirements of most of our tobacco soils. The phosphoric acid was 
supplied as superphosphate, which is considered to be the most suitable 
form of phosphate to use for tobacco in these soils. It is hoped, never¬ 
theless, to conduct a series of trials at a later date to determine the 
relative merits of phosphate applied in different forms. 

The qiiantit}’ of nitrogen used was determined on after a considera¬ 
tion of several factors, and it was finally considered that the quantity 
used would be likely to give the most satisfactory balance between yield 
and quality on most of the plots, the soils , in nearly all eases being 
infertile sands. It is conceivable that, by using a smaller quantity of 
nitrogen, the proportion of bright leaf from the plots treated with the 
lower quantities of phosphate would have been increased, but the average 
yields probably would have been lowered, though ^ the same relative 
differences in yield wmiH most likely have persisted. Experience of 
the crops produced on the sandy soils as occur in most of our tobaeeo- 
produeing districts shows that as a rule with small applications of 
nitrogen such as are added to the soil with moderate applications of the 
proprietary mixtures that are mostly used the resultant yield is not 
high, and the leaf, though bright, is usually small in size and o,ften 
lacks body and texture, and, all things considered, returns but a meagre 
profit to the grower. The tendency now is to aim at producing a higher 
yield of good quality bright mahogany leaf and, consequently, less of 
the tliiii-bodied yellow (lemon-coloured) leaf. ' As well as a change in 
cultural operations, greater quantities of fertilizer are being used, and 
the practice seems to be a profitable one. 

The quantities of the various fertilizers required for a plot were 
weighed and mixed together a short time prior to their application in 
the field. To ensure a uniform application the quantity required for 
each row was measured out in cylindrical vessels. Before applying the 
fertilizer the soil was. partly ridged up. The fertilizer was' then 
distributed by hand in a broad strip along the middle of the ridges and 
subsequently covered by and mixed with the soil by further ridging. 
The planting out was' done by hand. The usual cultural practices as 
are ordinarily adopted by the grower were used during the growth of 
the crop. ' , 
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Tlie season just past is one that will go on record as being extreiiiely 
"dri’ in all the northern districts. Though the total rainfall for the 
-season in the various districts is seemingly sufficient for the require- 
liients of the crop it did not come at times when it w’ould have been of 
most benefit, nor did it always fall in advantageous amounts. Trans¬ 
planting operations were considerably handicapped by the absence of 
rain in the early part of the season. At that time, too, a moderate 
precipitation would usually be followed by a reiatwely lengthy period 
"of hot, dry weather, which adversely affected the growth of the plants. 
Ill most districts the latter part of the season showed an iiiiprovenient 
in conditions, but in one or two areas unfavourable conditions were 
liiaintained. In these areas the leaf either broke down plij’siologically 
■or could not be cured to even a fair degree of quality. 

In laying out trials on the modern plot arrangements and in ail siib- 
‘seqiient operations the greatest eare has to be taken to ensure that 
reliance can be placed on the results obtained. It is essential to aim 
at getting significant differences between .treatments; and these are not 
easily obtained when the experimental error is relatively large. In 
trials such as of phosphate or of potash a difference in fertilizer 
treatment may not cause any significant difference in yield, though 
the effect on quality may be marked. In such cases a statistical analysis 
oi‘ the quality of the leaf from the various plots wuuld be desirable, but 
under the present arrangement of conducting these trials such, detailed 
work is not practicable. 

fJaiises that are difficult to control tend to increase the experimental 
error and so lessen the chances of obtaining significant differences. Chief 
amongst these are the depredations of insect pests and diseases which 
impair the growth and sometimes upset an even stand of plants. The 
W'eatlier plays a dominant part in determining yield and quality of leaf, 
and consequently the precision of an experiment is largely influenced 
by it. Ill this series of trials the stem borer was the greatest menace. 
In the northern districts, particularly, this pest was very severe, scru'cely 
a plant escaping infestation. Its depredations were rendered doubb?^ 
severe by being coupled wdth dry and hot weather conditions for a 
comparatively long period during the early stages of growth of the 
plants, so that they had little, chance of making headway against the 
ravages of the pest. It was considered inadvisable at such times to 
use the practice frequently adopted of cutting back the plant and 
allowing a sucker to develop, for under the arid conditions prevailing 
there was a danger of bringing about the total destruction of the plant. 
However, with the advent of more favourable weather conditions later 
the plants made good development. Nevertheless, the delay in growth 
occasioned by this pest must reasonably be considered to have an adverse 
effect upon the yield and quality of the resultant crops. 

■ One can understand, then, that because of pests and diseases and 
the vagaries of the weather the tobacco experimentalist receive.s' many 
a setback, and that quite a few experiments are spoilt despite all care 
and attention. Deductions are drawn only from the most reliable 
results; and to be sure of these it is necessary to conduct a fairly large 
number of trials and to give each one proper care and attention. - The 
co-operation of farmers is essential, and the public spirit of those farmers 
who have co-operated with this Department in this -experimental work 
is much appreciated. 
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Ill sf4e(-tiiig* for tlu^se plots we ainuH'l. at elioosiiig only land tliat 
Iiad lieeii cropped with tobaeeo and that had been allowed to lie fallow 
or tliat had not been treated with fertilizers for a year or two preTions 
to tlie trials, as. for olndoiis reasons, such land would be in the best 
state for experimental work. lioweTerj most of our tobacco areas liaxe 
been dtweloped only in recent years, and some farmers hare only recently 
attained a cleared area in excess of their annual requirements, so that 
the sites sought after could not in ail eases be obtained. As the soils 
are mostly infertile sands, virgin areas were considered the best 
alternatives. 

That the proper use of fertilizers is essential to produce tobacco of 
good quality is fundamental; and the best and most reliable way of 
determining the requirements of any particular soil is by coiidiieting 
a series of experiments based on sound scientific principles, so that the 
degree of accuracy of the experiment can be estimated. At times it is 
found that the experimental error is too large to enable conclusions to 
he drawn from the results of the experiment. In sueli eases the causes 
are usually outside the control of tlie operator. A percentage of tlie 
experiments can be expected alwaj's to yield iiicoiicliisive results, and 
to inalo^‘ up for these' there is a need to increase the iiiiiiibr of plots. 
If only one plot is estal)iished on each soil type it is to lie expected 
that the information sought after concerning a type wull sometimes not 
be ol)taiiied in the particular series of trials, it is also desirable to 
contirm ;results by duplicating plots. At least the experiment on each 
soil type slioiild be duplicated, having the plots on locations not in 
close proximity. Then, too, only a small niimber of problems can be 
dealt with in one series of trials. A further increase in the number of 
trials would enable a larger number of problems to be dealt with and, 
eonsequeiitly, final conclusions to be arrived at earlier. However, as 
the’ trials are managed at present, it would l)e iinpraeticable to give an 
increased iiiimber of plots the attention they would require. Extra 
lal)Oiir w^iiild have to be made available—labour that ww could rely upon 
obtaining whenever it was required. AYhat suggests itself as likely to 
be the most satisfactory arrangement would l)e to enlist the co-operation 
of tobacco associations and farmers, and obtain the iiecessaiy labour 
from the farmers themselves, preferably from the farms on whicli experi¬ 
ments are lieing conducted. Some basis of remuneration for the little 
extra, care and attention it would be required to give to the plots could 
be decided upon. With some such scheme in operation we could hope 
to achieve more in a shorter time than what is likely under the present 
working arrangements. 

The conducting of a series of green manurial trials in conJunction 
with these fertilizer trials is a matter wiiieh should be kept in mind. 
Slost farmers appreciate the importance of green manures and grow 
some crop for this purpose. However, it wo'iild be an advantage if the 
relative merits of various crops were determined by experiments. 

It is considered important that a number of laboratory investiga¬ 
tions relative to these trials should be carried out also. Such investiga¬ 
tions would probably be of considerable assistance in the interpretation 
of the results of field observations. Data relating'to, the Iiydrogen-ion 
concentration of the soils, their varying nitrate content, the carbon- 
nitrogen ratios, and moisture determinations should yield useful 
information. 
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Discussion and Interpretation of Eesiiits, 

An examination of the results of the trials indicates that the higher 
applications of superphosphate have significantly increased the yield 
over that of the lower applications in several eases. The tendency is 
for the red and brown soils to show an increase in yield for appilications 
■of up to 75 ib. P 2 O 5 (375 lb. superphosphate) per acre; beyond 75 lb. 
iiiereases in yield are shown in some cases, but they are not significant. 

The grey and light-coloured sands are not iiniforiii in their 
beliavioiir. In some cases there is an increase in yield up to 75 lb. 
per acre; while in others there is no further increase beyond 50 lb. PoOr, 
per acre. 

The yields from the plots are in most cases fairly high. Tliere is 
no doubt that the so-called dry season contributed somewluit to this 
result. 

The quality of the leaf generally was good; nearly all of it could 
be classified amongst the various grades of bright mahogany. However, 
the superior quality of the leaf from the higher applications of super¬ 
phosphate compared with that of the lower applications was a feature 
■of the trials. Leaf from No. 1 treatment (25 lb. P 2 O 3 ) invariably 
contained a smaller percentage of bright leaf than leaf from the other 
treatments, and was inferior in general qualities. Leaf from No. 2 
treatment (50 lb. PoO^) showed an improvement on the former, but in 
most cases it was evident that a still further improvcniient was shown, 
in colour partieiilaii^q by the leaf from treatments 3, 4, and 5, repre¬ 
senting 75 lb., 100 lb., and 125 lb., respectively, of PoO^ per acre. 
Between these there was not always a marked difference discernible by 
an examination of the bulks, but in some cases where the leaf was graded 
in detail it was found that treatments 4 and 5 each contained a higher 
percentage than treatment 3 of the higher-grade leaf. It was noticed 
that this further improvement was manifested particularly by leaf 
growii on red soil. 

Yield and quality, therefore, show a similar correlation in respect 
of the aiiioimt of phosphoric acid supplied. Quality improves with 
increiising yield, so that when phosphoric acid is made the limiting 
factor the plant must have a supply of this sufficient to enable it to reach 
maxiiniini development before the best qualities of the leaf are exhibited. 
However, it is noticed that a further improvement in quality is effected 
when the amount of phosphoric acid supplied is somewhat in excess of 
that required for maximum growth. 

Assuming that sufficient potash is supplied for the normal require-" 
ments of the plant and that greater quantities do not materially affect 
the quality of the leaf, the indications of these trials ax'e that, with 
nitrogen supplied at the rate of 30 lb. per acre in a mixture of equal 
parts; 'nitrogen for nitrogen, of s. nitrate and'^ blood, the mininimn 
of phosphoric acid for best results varies a little with the soil type, 
lieing less for most of the grey and light-coloured sands than for the 
red sfnds; however, in most eases 75 lb. P^Og seems to be a fair average 
of the ininimiim requirements, but a larger quantity, especially on the 
liighl,t-eoloured soils, is beneficial. It can be stated, therefore, that 
a fertilizer supplying at least 80 lb., per acre of phosphoric acid should 
lie used, while in the ease of the red soils up to 90 lb. might be found _ 
more fienefieial. Considering the fertilizer 4-12-6, which is the Depart¬ 
mental formula, it would appear that a good balance' between yield 
and quality should be obtained on the light, infertile, sandy soils if 
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Tills is used at tlie rate of 700 to 750 lb. per acre. On tlie same basis 
a. fertilizer of tlie 3-8-3 formiiia would require to be used at the rate 
of 1,000 lb. per acre. These applications are higher than most farmers 
have been using in the past. 

Of course it is not possible to deduce from one series of experiments 
wliat fertilizers are most likely to give the best results. The experi¬ 
ments must be carried on over a period of years. Neverthelessj useful 
indieafioiis are often given from which reeonmieiidations can be made. 
Eveiitiially one should be able to advise on the most economical manage- 
lueiit of the various soils. 

Ill eases where it was found to be practicable the leaf from each of 
trie five treatments was graded in detail. Information on the prices 
I'cceived for the various grades will be obtained later, and from these 
prices some indication of the economic values of the different fertilizer 
treatments can probably be dediieecl. 


KAIXF.inL Eecosd of Maeeeba Disteict. 



1934. 

1935. 

Montii. 

Points. 

Average. 

Points. 

No, of Wet 
Days. 

January 

1,350 

948 

373 

8 

February 

1,397 

737 

502* 

7 

March . . 

1,451 

696 

855* 

10 

April .. 

267 

272 

49 

5 

May 

62 

60 

271 

5 

June ,, 

101 

50 

5 

1 

July 

29 

31 

.. 


August 

4 

16 

.. 


September 

34 

19 

.. 


October 

15 

58 



November 

239 

125 



Becember .. .. . . ' 

28 

439 




^ From 10 to 12 inches fail over a period of four days from February 27tli— 
Alaxcb 2nci. 


Baxntaee Mackay ani> jUnuAM Vale Bisteicts. 


1934-35. 

Mackay. 

Miriam Va!e. 

Points. 

Average. 

Points. 

Average. 

November 


338 

299 

763 

285 

Becember 

,, 

207 

729 

635 

586 

January 


434 

1,448 

847 

989 

February 


1,659 

1,139 

580 

883 

March .. 


520 

1,181 

202 

486 

April .. 


317 

1,239 

295 

334 

May 


1,080 

371 

204 

203 

June ,. 


68 

'265 

27 i 

285 


Though affected a little early in growth by stem borers the plants 
subsequently made good, even growth on all plots. The leaf cured 
wellj was, in general, of good’ size, body, texture, and colour. The leaf 
was graded, but details of prices received are not yet to hand. 
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TOBACCO EXPERIMEITAL PLOTS* 

BOUNDY BROS., DIMBULAH. 
Variety, —Casli. 

Plmited, —December. 

Harvested. —May-Jtine. 

SoiL —Light pink, graTelly sand. 

Subsoil .—Light red, sandy. 

Yields : — Lb. of cnred leaf per l/^oO-acre plots. 


2P 

5P 

4P 

IP 

3P 

20-0 

23-i 

19*5 

20*8 

20-9 

IP 

4P 

5P 

3P 

2P 

17*4 

22-6 

20-2 

2M 

1S«3 

3P 

IP 

2P 

4P 

5P 

19-3 

15-S 

20*0 

23*6 

2o’ 0 

4P 

1 

2P 

3P 

oP 

IP 

18-9 

16-5 1 

22-0 

21-6 

17*9 

5P 

3P 

IP 

2P 

4P 

20*4 

23-7 

17-2 

19*9 

24*5 


AnAL'S'SIS of VAHIAlSrCE. 


Dae to. 

Degrees of i 
Freedom. 

Sum of i 

Squares. 

Meau 

Square. 

i loge 

(Mean Square). 

Kows ., 

• 4 I 

10-73 



Columns 

4 i 

18-37 

.. 


Treatments 

4 i 

72*80 

18*200 

1*4507 

Errors .. 

12 

45*38 

3*782 

■6651 

Total .. 

24 

147-28 

-• 



Standard error (5 plots) ~ -y/’ZflS2 x 5 
= 4^3 

= 4*2 % of mean j^ieid. 
Stjmmahy of Yields. 


Treatments. 

IF 

2F 

3P 

4F 

5P 

Yield (cured leaf), lb per 

891 

947 

1,070 

1,091' ■' 

1,103 

■acre 






Cured leaf, percentage 

87*3 

92*8 

104*9 

106*9 

108*1 

mean yield 




i 
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Discussion. 

Tlie yields from ]’^lr^ts witli applications of siiperpliospliate of 375 lb. 
per acre (treatment 3 i or greater are significantly greater tlian those 
from plots witli lovrer applications. Applications greater than 375 lb. 
s'iiperplios])lia,te per aei’e liaTe caused no further significant increases. 


SHAW AND O^BEIEN,, DIMBULAH. 

Ta rie t //.—H iekory Pryor. 

Planted .—Fourth week in January. 

Harvested. —Jiine-Jiily. 

Soil. —Pink, sandy. 

Buhsoil .—Light red, sandy. 


The ([iiality of the leaf from this ]>iot was spoilt by adverse seasonal 
conditions. The rainfall over the section of country where this plot 
was located was sparse and not well distributed. Though^the plants 
made good growth the leaf Irroke down physiologically fjcfore it was 
suatiire, and it could not be cured to a good degree of quality. 


Yields :—Lb. cured leaf per 1, 50-acre plots. 


; 

2P 

5P 

4P 

IP 

3P 

10‘0 

230 

20-3 

22-9 

24*4 

IP 

4P 

5P 

3P 

2P 


2P0 

19-6 

22-4 

21*4 

:fP 

IP 

2P 

4P 

5P 

22U 

21-0 

19-7 

19-4 

21-0 

4P 

2F 

3P 

JF 

IP 

20-S 

23-2 

2 Ml 

22-1 

19-7 

5P 

j 3P 

IP 

2P 

IP 

20-0 

j 19-1 

1 

190 

20-8 

25*3 


Ak^alysis of Variaxce. 


liUf to. 

Dcgret^s in' 
Freedoru- 

Sum of 
Squares. 

Mean 

S quart*. 

1 loge 

(Mean Squared. 

Hows .. 

4 

6-07 



AJoimiins 

4 

19-12 



Treatments 

4 

6-90 

1-725 ^ 


lirrors . . 

12 

37-95 

3-162 


Total ., 

24 

70-64 

! 

i 
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OYAL National Show 


BOWEN PARK 


Queensland's Great Spring Carnival 

FEATURING 

Primary Industries - Stud Livestock 
Manufactures 

Educative - Thrilling - Spectacular 


CONTINUOUS EING PROGRAMME 


Excursion Rail Fares from all parts of the State, 


Coiirit*]' Euiklin; 
Brisbane. 


H. W. WATSOX, 
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Work over for the day, man and maid, young and old are intent upon “getting home.” 
All day they have been concerned with business, mostly someone else’s business, for the 
majority of the homeward-bound travellers are salary or wage earners. 

Have they—have you—found time for personal business. 

The Commonwealth Savings Bank is open all day in City, Town, Village, and Country 
Post Office, and its convenient services are therefore easily available to all. 

Opening a Savings Bank account— and using it —costs little time and no money, and it 
will pay you well in the long run. 



806-8 ANN STREET, VALLEY 

— Only the best seeds stocked and ate always ^resh — 

COUNTRY CLIENTS SPECIALLY CATERED FOR 

Recommenciecl to sow now:—'Best, Carrots, Cabbage, Lettuce, Onion, 
Parsnip, Parsley, Peas, Radisb, Turnips, Beans, Potatoes 
Pbone B 4962 After Hours M 4456 


Head your Herd with a Jersey Bull 
from a Registered Herd in 
Queensland. 

Do it for these solid reasons. Jerseys lead for 
economy of production. Jerseys lead in Eutter- 
fat production for eacli 1,000 lb. of live weight. 
Jerseys lead in butter-fat production from the 
smallest amount of feed. The booklet The 
Jersey Breed is available to Jersey enthusiasts 
on application. 

JERSEY CATTLE SOCIETY OF Q’LAHB, 
NEW ZEALAND CHAMBERS, BRISBANE 
F. J, DDFFiELD, President. G. T. NattaU. Secretary. 






It is permanent, fire-proof, sanitary, and 
economical. Our FREE BOOKLET, Concrete 
—Its Uses on the Farm/' contains interesting 
and useful information for farmers. Write 
for a copy. 







WORKS-DARRA. i 


BRISBANE. 
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SUMMABY OF YfELPS. 


Treatments. 

IP 

2P 

3P 

4P 

5P 

Yield (cured leaf)^ lb. per 
acre 

Cured leaf, percentage 
mean yield 

1,022 

96-2 

i 

1,047 

9S-6 

1,099 

103-5 

1,063 

100*1 

1,078 

i01»5 


Discussion. 

Tlie effect of treatment is not significant in tiiis trial. 


GODFEEY AMD MAY, OHEWKO, MAREEBA. 

Yariety. —Cash. 

PZa-nieJ-.—20th November, 1934. 

Harvested. —March” April-May. 

Soil. —Grey, sandy. 

Sul)soil —ellowisli-grey, sandy. 

This trial was originally designed for a 5 x 5 Latin square. How¬ 
ever, the planting up of the block was not completed in one operation, 
and one range of plants was not satisfactorily established. Consequently 
it has been treated as a 5 x 4 randomised block. 


Yeelbs :—Lb. cured leaf per 1/50-acre plot. 


Y2PK 

N5PK 

Y4PK 

NlPK' 

N3PK 

13*1 

13-4 

14*6 

11*9 

11-0 

NIPK 

N4PK 

N5PK 

X3PK 

N2PK 

8-1 

13*6 

11*9 

15*0 

14*1 

N3PK 

NlPK 

lSr2PK 

N4PK 

N5PK 

1P4 

8-3 

12*0 

12*9 

15-0 

I!r4PK 

N2PK 

K3PK 

' N5PK 

NlPK 

12-8 

' 22-9 

12*8 

12-1 

10-3 

A, 

B 

C 

D 

E 


4 
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Analysis of Vabiance. 


to. 

1 Degrees of 
Freedom. 

Sum of 
Square.?. 

Mean 

Square. 

Is ioge 

(Mean^'Square). 

Blocks 

I 

., 1 3 

l'S6 

0-82 


Treatments 

. . 1 4 1 

39*25 

9-813 

i-urn 

Errors . . 

..1 12 1 

30* iO 

2-513 

0*4607 

Total 

. . i 19 

i 

71'27 

1 

1 



Standard error (4 plots) = x 4 

= 3-2 

— 6*5 % mean jield. 


SrM?^APvY or Yields. 


Treatments. 

IP 

2P 

3P 1 

4P 


Yield (cured leaf), ib, per 

4S3 

8.j1 

«28 i 

674 

661 

acre ' 

j 

i 1 

i 



Cured leaf, percentage 

77-9 , 

j 105-2 

iOl-3 j 

108-S 

100*8 

mean yield ! 

j 

i 


i 

j 



Discussion. 

Tlie yield from plots receiving trea.tment No. 2 (250 lb. snper- 
pliospbate per acre) is significantly greater tliaii tlie yield from those 
receiving the lower application of 125 Ib. superphosphate per acre 
{treatinent No. 1). Higher applications of superphosphate have made 
no further sigiiificant difference to the yield. 


F. RAYMEHT, CHEWKO, MAREEBA. 

Variet'y ,—Hickory Pryor. 

Plmited .—First week in December. 

H arves i e d. —^April-May- J une. 

Soil. —Grey, sandy. 

Siiiso iL —Brownish-yellow sand. 

The plants on nearly ail of the plots made good growth. The 
yields of some of the individual plots were unusually high. However, 
growth in patches was irregular, due partly to nematode infestation 
and partly to adverse location, which, no doubt, have interfered with 
the effect of treatment. 

,The quality of the,leaf was good. Statistics of the various grades 
and prices received are not yet to hand. 
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Yields Lb. eured ieaf per l/'50-acre plot. 


2P 

oP 

4P 

IP 

aP 

26-9 

31-8 

29-4 

28-3 

38-8 

IP 

4P 

5P 

3P 

2P 

25-9 

28*0 

28-0 

28*9 

37*4 

3P 

IP 

2P 

4P 

5P 

19*4 

22*5 

23*1 

30*0 

^ 29*7 

4P 

2P 

3P 

5P 

IP 

24*5 

25-9 

21*8 

28*1 

27-0 

5P 

3P 

IP 

2P 

4P 

15*3 

18*0 

14*3 

19*0 

i 2M 

! 

I 


Analysis of Vabiance. 


Due to. 

Degrees of 
Freedom. 

Sum of 
SoLuares. 

Mean 

Square. 

1 ioge 

(Mean Square). 

Bows ., 

4 

546*52 



Coltimns 

4 

222*01 


.. 

Treatments 

4 

34-30 

8*575 

1*0744 ■ 

Errors .. 

12 

56*67 

4-722 

*7761 

Total .. 

1 24 

859*50 




SiTMMABY OF Yields. 


Treatments. 

IP 

2F ! 

3P 

4P 

5F 

Yield (cured leaf), lb. per 
acre 

C'ored leaf, percentage 
mean 3 deld 

1,180 

91*7 

1,329 

103*2 

1,269 

98*6 

1,330 

' 103*3 

1,329 

103*3 


Discussion. 

There is. a tendency towards increased yields' from the 'higher' 
applications of superphosphate, but on the analysis of variance the 
effect of treatment is not significant according to the test in the 
5 per cent, table. 
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DICKIE AND BOWEE, PADDY G-EEEM, MAEEEBA. 

Variety, —Cash. 

Planted ,—January (second week). 

Ear rested. —April-May-Jiine. 

Soil .—Red sandy. 

SuhsoiL —Eed sandju 

For tlie first two niontlis of growth the development of the plants 
on this trial was retarded by the dry conditions. Consequently^ when 
the plants reached maturity the leaf was inclined to be thin in body. 
Howeverj rain fell after two harvests had been made^ and the remaining 
leaf improved considerably in body and texture. The resultant yields 
were higher than had been anticipated. The different applications of 
superphosphate have made no significant difference to the yields^ tlioiigli 
probably the dry conditions were not favouiable for the manifestations 
of their full effects. The quality of the leaf was good. Tlie leaf was 
graded in detail, treatments 4 and 5 showing greater percentages of Iiigii 
grade leaf than the other treatments. 


Yields : — Lb. cured leaf 1 oO-aere plot 


2P 

5P 

4P 

IP 

3P 

14-6 

16*1 

22-6 

15-6 

17*8 

IP 

4P 

oP 

SP 

2P 

10*6 

18-0 

20-9 

18-2 

19-3 

3P 

IP 

2P 

4P 

5P : 

13*1 

19-6 

17*6 : 

16-3 ' 

17-1 

4P 

2P 

3P 

5P 

IP 

16-5 1 

17-3 

19-8 

19'6 

20-2 

5P 

3P 

IP 

2P 

4P 

18-6 

19-1 

IS‘2 

18-9 

19-4 


Analysis op Vabiance. 


Due to. 

Degrees of 
Freedom. 

Sum of 
Squares. 

Mean 

Square. 

iloge 

(Mean Square). 

Bows. .. 

i 

16*76 



Columns 

4 . 

73-96 



Treatments 

4 

10*21 

2*55 


Errors. 

12 

53*29 

4*44 j 


Total .. 

24 j 

154*22 
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SUMlilABY OF YiELBS. 


Treatments. 

IP 

i 

2P 1 

SP 

4P 

i 

1 5P 

Yield (cured leaf/^ Ib. per 

U2 

877 

SSfi 

928 

92S 

acre 






Curetl leaf, percentage 

94*6 

9S-5 

98-9 

104-8 

103-7 

mean yield 

i 

i 






Discussion. 

Tlie effect of treatiiiemt is not si^’nifieant in tills trial. 


T. CRAIG, MIRIAM VALE. 

Yarieiy. —Cash. 

Planted. —29tli and 30tli November. 

Harvested, —February-Marcli. 

Soil —^WMte coarse sand. 

StiisoiL —White coarse sand and partly deeoinposed granite. 

Wet conditions for seven or eight weeks after planting caused a 
rapid growth and early maturity. The colour and general qualities of 
the leaf were good, though the size was inclined to be small. 


Yields :—Lb. cured leaf per l/SO-acre plot. 


3P 

2P 

5P 

IP 

4P 

9-4 

8-4 

10-6 

9-3 

9-6 

IP 

3P 

4P 

oP 

2P 

■8-6 

9-1 

10-6 

12-2 

10-9 

4P 

5P 

2P 

3P 

IP 

IM 

8-7 

11-6 

14-4 

10-4 

5P 

4P 

IP 

2P 

3P 

10-8 

ii-4 

12*6 

17-9 

13-9 ' ‘ 

2.P 

IP 

3P 

4P 

5P 

I4-1 

10-9 

16-3 

20-9 

16-6 
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Analysis of Vaeianob. 


Due to. 

Degrees of 
freedom. 

Sum of 
Squares. 

Mean 

Square. 

- i loge 

1 (Mean Square). 

Bows ,. 

4 

129-334 



Columns 

4 

77-834 



Trea-tments ,. 

4 

19-882 

4-996 

*8043 

Errors .. 

12 

16-096 

1-341 

‘1467 

Total .. 

24 

243*146 




Stmciard error (5 plots) = 1-341 x 5 

= 2*6 

= 4*3% of mean 3 deid. 


SUMMAEY OF YlBLDS. 


Treatments. 

1? 

2P i 

8P 

4P 

1 5P 

! 

Yield (cured leaf),, lb, per 

518 

629 

6Si 

636 

1 589 

acre 






Cured leafj percentage 

86-2 

104-7 

105*1 

105*9 

98*1 

mean yield 







Discussion. 

Tlie ^ yield from plots receiving 250 lb. superphosphate per acre 
(No. 2) is significantly greater than the yield from the plots receiving 
the lower application of 125 lb. superphosphate per acre (No. 1). 

Higher applications of superphosphate have made no further 
significant difference to the yield. 


B. ANDEESON, MERIAM ¥ALE. 

Variety. —Cash. 

Planted, —1st and 2nd December. 

Harvested .—February and March. 

Soil —^White sand—coarse. 

Suisoil .—^White coarse sand with decomposed granite. 

Rapid growth was brought on by wet conditions in December and 
January. The leaf had a tendency to mature early. The quality of the 
leaf was good, although in size it was not as large as can be expected by 
reason of a steadier growth of the plants. 
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Analysis of Vabiance, 


Due to. 

Degrees of 
Freedom. 

Sum of ! 

Squares. 

Mean 

Square. 

lioge 

(Mean Square). 

Bows .. . . ' .. 

! 

4 

19*972 



Columns 

4 

18*892 



Treatments 

4 

66*960 

16*740 

1*4089 : 

Errors .. 

12 

34*476 

2*^873 

•5277 ; 

Total .. 

24 

140-300 


.. 


Standard error (5 plots) = -%/2*873 x 5. 

= 3*8 

= 5*8% of mean yield. 


Semmaby of Yields. 
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Discussion. 

There is a progressiTe increase in yields with increasing applications 
of siiperpliospliatej but the difference in yields bet’ween consecutive 
treatments is not significant. However, the yields from treatments 4 
and 5 are significantly greater than the yields from treatments 1 and 2. 


J. AMD 0, A. ATHEETON, KODMALA. 

¥ ariety. —W arne. 

Planted,- —27tli and 2Sth December. 

Hart’esfed.—March-April. 

Soil—Light grey, fine textured sand. 

SuhsoiL —Light grey sand, with decomposed granite. 

Good even growth was made in all plots. The leaf was not graded, 
but was reported to be of good quality generally. 

Yields :—Lb. cured leaf per 1/50-acre plot. 


4P 

IP 

5P 

2P 

3P 

2S-0 

17-0 

24*0 

23-3 

30-3 

2P 

5P 

4P 

3P 

IP 

22-8 

25*3 

25-8 

19*5 

22*0 

IP 

3P 

2P 

5P 

4P 

27-5 

30-0 1 

23*5 

27-8 

22*0 

3P 

2P 

iP 

4P 

5P 

27*0 

24-5 

21*5 

23*5 

20-0 

5P 

4P i 

3P 

IP 

2P 

19-5 

27*5 

25*0 

18*5 

22-0 


Analysis oi- Vabiah-cb. 


Due to. 

Degrees of 
Freedom. 

Sum of 
Squares. 

Mean 

Square. 

i loge 

{Mean Square). 

Rows .. 

4 

40-338 



Columns 

4 

15-330 



Treatments' .. 

4 

68-226 

17-056 

‘-2670 

Errors .. 

12 

161-272 

13-439 

-1478 

Total ,. 

24 

286-166 
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SlTMMABY OF YlBLBS. 


Treatments. j 

IP 

2P 

3P 

4P 

5P 

Yield (cured leaf), ib. per | 

1,083 

1,161 

1,318 

1,218 

1,166 

aero i 

Cured leaf, percentage : 
mean yield 

89-S 

97*9 

Ill-i 

102-7 ‘ 

9m 

1 


Discussion. 

There is a tendeiiey for the results to be in accordance with those 
found in other trials—an increased yield with the higher applica¬ 
tions of superphosphate. ISievertheless, no deductions can be drawn as 
the effect of treatment is not significant. 

J. STOKEE, CHEWKO, MAREEBA. 

Potasli Trial 

The treatments used -were as follows :— ' 

Treatment No. 1.—IK.: 25 lb. per acre of sulphate of potash.— 
12 lb. per acre of KoO. 

Treatment No, 2.—2K.: 50 lb. per acre of sulphate of potash.— 
24 lb. per acre of KoO. 

Treatment No» 3.—3K.: 75 lb. per acre of sulphate of potash.-i- 
36 lb. per acre of K 2 O. ; 

Treatment No, 4. —4K.: 100 lb. per acre of sulphate of potash.— 
48 lb. per acre of K 2 O. 

Treatment No. 5.— 5K.: 125 lb. per acre of sulphate of potash.— 
60 lb. per acre of KoO. 

In addition all plots received an application of nitrogen and phos¬ 
phate as follows:— 

Nitrogen equivalent to 30 lb. per acre of nitrogen, half of which 
was derived from dried blood at the rate of 120 lb. per acre, and half 
from nitrate of soda at the rate of 97*5 lb. per acre. 

Phosphate equivalent to 80 lb. per acre of PoO^ derived from 400 lb. 
per acre of superphosphate. 

Variety. —Cash. 

Planted. —21st January. 

Harvested. —May-June, 

SoiL —Reddish-brown loamy sand. 

SuhsoiL —Red sandy, 

A good even growth was obtained on all plots with the exception 
of one, a large part of which suffered from nematode infestation. Tlie 
quality of all the leaf was good. No difference of any significance was 
discernible in the quality of the leaf from the different treatments on 
examination of the bulks. It was intended to have the leaf graded in 
detail, and smoking tests' made on samples of it, but, unfortunately,, 
owing to a misunderstanding, the leaf from the different treatments 
became mixed in the grading process. It is interesting to' note 
different applications of potash have had no different effects' upon the 
yields from the various plots. 'This accords with the results of the 
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previous sea,son's trials. Tliougli no marked difference between^ tke 
of tile leaf from tbe different treatments was observed^ it is 
possible tiiat smoking tests on tlie leaf would liave produced evidence of 
clifferenees. 

It is intended to conduct a series of trials witb potasb at a later date 
iritli tlie endeavour of deterirdniiig the quantity required to bring out 
tlie best qualities of tlie leaf. 


Yields ;—Lb. ciii'ed leaf from 1/50-acre plot. 


1 

2K 1 

5K 

.K 

IK 

3K 

Cl-7 

254 

•25-3 

21-9 

22-1 

IK 

4K 

5K 

3K 

2K 

24-1 

24-8 

24-4 

234 

21-9 

3K 

IK 

2K 

4K 

5iv 

244 ! 

25-2 

24-6 

224 

24-0 

U\. 

2K 

ZK 

5K 

IK 

254 

1 

294 

20*6 

174 

22*9 

">K 

3K 

IK 

2K 

4K 

244 : 

j 

27-9 : 

26-7 

184 

264 


Analysis op Vabiance. 


Due t©. 

Degrees of 
Freedom. 

Sum of 
Squares 

Mean 

Square, 

i loge 

{3reaia Square). 

Rows . . 

4 1 

8478 



Ooliaiiiiis 

4 

89-906 



Treatments 

4 

9-758 

2-440 


Errors . , . . .. .. : 

12 

61-404 

5-117 


Total .. ... .. i 

j 

24 

169-546 




SuMMABY OP Yields. 


Treatments. 

IK 

2K 

3K 

4K 

5e: 

Yield (cured leaf), Ib. per 
acre 

1,208 

1,157 

1,181 

1,234 

1,151 

Cured leaf, percentage 
mean yield 

101*9 

97*6 

99-6 

104*0 

97*0 
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Discussion. 

The different applications of potash JaaYe had no significant effect 
upon the yields. 

E. E. BROWM, BROUGHTON, CHARTERS TOWERS. 

This trial was designed to test the effects both of nitrogen and of 
pliospliate applied in different quantities. 

It was laid out as a 5 X 5 latin square. However, it was found 
iiiipraetieable to properly irrigate a niiBiber of rows on the outside of the 
end coliiiiin, owing to the land not having the necessary fall, and the 
plants in this section did not develop. The column has been left out, and 
in the analysis the plot has been treated as a 5 X 4 randomised block, 
as greater precision in the comparisons is to be gained by so doing. The 
fire treatments were as follows:—■ 

1. —N.P.K. 

2 . —N. 2P. K. 

3. _2N, P. K. , ' . 

4. —2N. 2P. K. 

5. —2N. 3P. K. 

where— ■ ■ 

N, = 15 lb. of nitrogen per acre; of which half is derived from 
dried blood at the rate of 60 lb. per acre, and half from 
nitrate of soda at the rate of 48-8 Ib. per acre; 

2N. == Double the foregoing quantities; 

P. == 40 lb. PoOg per acre; derived from 200 ib. per acre of 
superphosphate; 

2P. = 80 lb. P 2 O 5 per acre; derived from 400 ib. per acre of 
superphosphate; 

3P. == 120 lb. PgOg per acre; derived from 600 lb. per acre of 
superphosphate; 

K. = 30 lb. KgO per acre; derived from 62-5 lb. sulphate of 
potash. 

Yariefy .—^Hickory Pryor. 

Planted. —15th and 16th January, 1935. 

Harvested* —^May-June-July. 

Soil —Grey, fine sandy loam. 

This crop was grown with irrigation. High temperatures and the 
absence of rain for some time after planting were not conducive to rapid 
growth. Subsequently conditions improved and the resultant growth 
was good. The leaf is being graded; details of grades are not yet avaii- 
able. 

The crop received waterings on the 25th February and on the 29tli' 
March. 
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The rainfall recorded at Charters Towers was as follows:— 


3Ioiitli (1935). 

Met Daj-s. 

Points. 

Average. 

^ aiiiiary 


. .. 


8 

302 

551 

Pebruary 


, 


6 

1 215 

445 

Mareli . . 




9 

135 

368 

April . . 






153 

May . . 




5 

107 

79 . 

June 


. 


5 

115 

125 

July 



•* 

5 

175 

62 


Yields :— Lb. cured leaf per i/50-acre plot. 


2272P 

20-5 

N2P ■ 

29-7 

OT 

27*7 

2NP 

25-5 


NP 

2K3P 

2KP 

N2P 


20-5 

31-2 

28-5 

26-7 


2]Sr3P 

2]Sr2P 

]sr2P 

NP 


28-2 

30-0 ‘ 

30-0 

29-2 


272P 

2NP 

2N3P 

2N2P 


24-2 

25-0 

2S-0 

29-7 


2NP 

KP 

2K2P 

2273P 


18-2 

24-S 

27*5 • 

31-0 
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A:KrAL\^sis op Vahiaxce. 


Dae to. 

Degrees of 
Freedom. 

Sum of 
Squares. 

3Ieaii 
Square. - 

1 loge 

(Sfeau Square). 

Blocks 


134*31 


. . 

Treatments 

1 

4 

65*56 

16*390 

1*3983 

Errors , . . . . . ‘ | 

i 

12 I 

56* S2 

4*735 

• *7775 

■■ ' i 

j 

Total. i 

! 

19 

256-69 




Standard error (4 plots) — y^ 4*735 x 4. 

= 4-4 

= 4-1 % of mean yield. 


Summary of Yieuds. 



i. 

2. 

3. 

4. 

5. 

Treatments. ! 

XP 

X2P 

2XP 

2X2P 

2X3P 

Yield (cured leaf), lb. per 
acre 

1,278 

1,383 

1,215 1 

1,346 

1,480 

Cured leaf, percentage 
mean yield 

95*3 

103*1 

90*7 

100-5 

110-4 


Discussion. 

There is a steady increase in yield with increasing applications of 
superphosphate. The increases in yield due to consecutive increases in 
phosphoric acid are not significant, but the treble dressing of super¬ 
phosphate (treatment 5) has caused a significant increase in yield over 
the single dressing (treatment 3). 

There is no significant difference between the yields of the single 
and double dressings of nitrogen. 


EXFIEEB SUBSCEn^TIONS. 

A very large number df snbscriptions to the Journal expired' In 
June, and haTe not been renewed. A farther large namber expires 
with thisi Issue. 

Sabscrlbers whose term has expired have been continued on our 
mailing list, and a yellow wrapper on this montlFs Journal (July) 
Is an liidl,catlon that their sabscriptions are now due. 

Address renewals without delay to the Under Secretary, Depart- 
ment of Agriculture and Stock, Brisbane. 
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FARMERS’ WOOL SCHEME. 

[Coniinued from pf. 584, Jwie ismc .] 

IT is tlioiiglit tliat the advantages to be derived by farmers from the 
use of this scheme are not generally kno'vvii. There is no doubt that 
a substantial hnaiieial loss is sustained by those farmers who send small 
parcels of wool for sale through the ordinary channels. Bags, for 
instance, are not even auctioned but are disposed of by private treaty. 
In nearly all cases these oddments are pux’chased by dealers who class 
and iiiterlot, eventually making a substantial profit which should really 
be ill the pockets of the producer. 

The Farmers^ Wool Scheme is for the assistance of such producers. 
No matter how small the lot it receives the same attention as larger 
lines, and eventually finds its way into a bulk line, thus meeting with 
the full competition such as is given by buyers to station lines. 

To give some idea of the service rendered it should only be neces¬ 
sary to quote the results of a recent sale in Brisbane. The offering 
was one of 50,000 bales, and the average price received for the whole 
of the offering was 14-9d. per lb. In this sale the Department offered 
107 bales of wool on account of farmers from aU over the State. The 
average price received was 14-8d, 

This season the number of farmers directly interested in the scheme 
is 103, and should be more. To give some idea of how the wool is 
treated, it is necessary to point out that whereas a station clip would 
probably be classed into fourteen or fifteen lines the wool handled by 
the Department’s scheme last season classed up into eighty-six lines, 
including merino, comeback, and crossbred. It may be thought some¬ 
times by an individual farmer that the, charge for fresh packs is exces¬ 
sive.' It must be borne in mind that in many cases bales are purposely 
made light so as to achieve a five-hale line, thus avoiding star lots. ■ 
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Plate 35. 

Wool 0LASSEES at WoEK.-»Oeiieral view of the Departmental A¥ool Boom showing some of the bins of Glassed Wool. 
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Plate 36, 

Pilling tliG Bales foi: Pressing and Entering TJp in the 
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‘Plate 37. 

A Lioad of Clasmid Wool Heady for BispatcJi to tlie Soiling Floor. 
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USE OF LICKS FOR SHEEP. 

J. li. HODGE, Instructor in Slieep and AYool, 

IT is a fact to be regretted, but nevertheless a fact that a great 
•*” r:ortioii of the grazing areas of Queensland and Australia are defici¬ 
ts t in phosphates. This fact being known and admitted, it is obvious 
iluit the deficiency should be made good with the well-being of the 
tioeks at stake. The simplest way to supply this deficiency is in the form 
of a liek to wMch sheep should have free'access during those periods 
of tlie year when it is likely to do most good. 

The scientific use of the different ingredients in a lick should be 
detei'iniiied by the analysis of the pastures and waters to which the 
docks have access. The amounts used should he strictly in accordance 
Avitli the deficiencies found. For instance, if the water is saline the 
prox}ortioii of salt used in a lick would be reduced, and in some cases 
the supply of salt should be reduced to a minimum. Coiiversel}", where 
the entire absence of salt is shown the amount in the lick should be 
increased. 

Apart from salt the greatest necessity amongst our flocks is phos¬ 
phoric acid and lime. This may he supplied in a number of ingredients, 
such as nauru phosphate, sterilised bone meal and diealeic phosphate 
being the principal ones. There is now on the market a preparation 
put up by the Queensland Meat Board called ^^Calphos.^’ This is a 
sterilised bone flour, rich in phosphoric acid and lime and containing 
some small amount of protein and fats. It is prepared from selected 
bones only. Notv that we are assured that the supply is continuous 
the preparation is to be highly commended. 

Sulphate of iron is advisable in a lick in small proportions. It is 
tonic in its effect. 

Epsom salts are invaluable as an ingredient and as it is compara¬ 
tively cheap wiien bought in quantity a great deal more use should be 
made of it during those seasons when its presence in the lick is likely to do 
most good. I refer to such periods as hard winter feeding or wdien the 
sheep are on scrub. 


During these periods, also, w-e have found the use of a good meal 
beneficial Not onl.v does it induce the flocks to take the lick more 
freely, but a direct benefit is derived from the protein contents. 


The following liek is recommended, with the advice that proportions 
be changed to suit local conditions as the necessity arises:— 


Galplios (obtainable from the Queensland Meat 
Board) ’ .. 

Salt (Butcher’s quality) 

Sulphate of iron.. 

Epsom salts 

Linseed meal (or some other good meal) 


.. 40 parts 

.. ' 40 parts 
2 parts 
6 parts 
.. 12 parts 


The whole of this' mixture may be bound wuth molasses. Although 
the feeding value of molasses is not high it is rather remarkable how 
■fond sheep are of it. Its properties are chiefly appetising and laxative. 
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Ill the liek ahoye ^iven yon liaye in the Calpiios, phosphoric acid and 
lime an absolute necessity to the health and maturity of the sheep. 
Salt may be also regarded as a necessity, except in the case aboye stated 
where the water is sufficiently saline to dispense with its use. Sulphate 
or iron is a tonic. Epsom salts is a laxative, and the meal recoinmeiided 
is a protein. 

It is necessary that the grazier should know the properties of the 
Tar ions ingredients so that lie may be able to intelligently vary the 
proportions given to suit certain seasonal conditions. 

For iiistanee, with salt, as already stated, the greater the proportion 
of salt in the water the less of this ingredient would be prescribed in 
the liek. 

The prc.portioii of .the phosphoric acid bearing iiigTedients may 
always l)e used. Epsom salts would naturally be cut down in a flush 
season or one in which young herbage has made its appearance. 

The meal recommended should only be used when it is economically 
sound to do so, such as hard wunter conditions or when the sheep are on 
seiiib. Some graziers contend that it is economically sound and beneficial 
to use a liek all the year round, apart from seasonal conditions. I think, 
however, that most benefit is to be derived where there is a shortage of 
feed and when sheep are on scrub. It should be the object of the grazier 
to induce liis sheep to take the liek as prescribed in a quantity varying 
from three to four ounces per head per week. 

To save waste it is necessary to provide a special liek trough. The 
type recommended consists of a V-shaped trough, with an opening at 
the bottom to allow the lick free access to a lick board, wffiieh is bevelled 
at the edges to prevent the lick falling to the ground. The trough 
should have a hinged top to protect the mixture from the weather. 
The use of open troughs is not to be encouraged. Apart from the fact 
that there is the loss from weather conditions, the sheep themselves foul 
the mixture to the detriment of those following. 

This advice against open troughs especially applies where blood meal 
is used as an ingredient in the liek. Should this mixtoe become wet 
there occurs a chemical reaction which is definitely dangerous to the 
sheep. ’ 

The effect of a good lick on the flocks is undoubted. Apart, from 
the general health of the flocks a liek as prescribed enables the sheep to 
make better use of pastures to which it is confined. It should always 
be remembered, too, that the health of a flock has a deal to do with the 
resistance of the animal to internal parasites. The extra return from' 
a healthy sheep more than pays for the cost of the lick. 

Should the grazier prefer to have Ms liek mixed ready for use, this 
may easily be arranged with the various busmen houses dealing in the 
ingredients. For a small extra charge the' very excellent machinery 
used for the purpose is at the disposal of the grazier. 

To conclude, I should strongly advise graziers to give more atten¬ 
tion to this important branch of animal' husbandry, with benefit to 
themselves financiaUy and to the flocks of the State. 
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Hot-Water System for the Farm. 

H. W. KEBR.^ 



'T'HE average iiouseliold needs 
^ mncli hot water for bathing 
and cleansing purposes, and this is 
particularly true on the farm. Yet 
the absence of conveniences for its 
provision at short notice generally 
means that it is not available as 
desired, and the farmer and his 
family must get along without it. 
For those who are prepared to 
expend a few pounds in the con¬ 
struction of a simple system in 
which operating costs are practic¬ 
ally nil a description of the so- 
called ''Solar Heater'^ is here sup¬ 
plied. It has been developed in 
America, and has also been widely 
adopted around the mills and plan¬ 
tations in Hawaii. It seems to ofier 
a practical means of supplying hot 
water for the farm. 

The system depends for its 
success on the ability of an exposed 
metal surface, when protected from 
the wind by a glass frame, to 
absorb heat from the sun’s rays. 
If the metal surface takes the foriri. 
of a continuous coil of iron piping 
the heat thus absorbed may be 
transmitted to water circulating in 
the coil; and if the heated water 
can be removed to a storage vessel 
and replaced by cold the process 
may be continued so long as the 
sun is shining. 

The layout may best be de¬ 
scribed with reference to the 
accompanying diagrams (Plates 38 
and 39). In Plate 38 is shown the 
plan of the heating coil, together 
with a section AA^ through the 
box. The latter is 10 feet 6 inches 
by 3 feet internal dimensions, and 
is constructed of f-incli timber. 
The sides are 3 inches high. The 
bottom is lined with a sheet of 


^Beprinted by eoartesy of Dr. Kerr from, the ‘^Cane Growers^ Quarterly^- 
(Bureau of Sugar Esperimeat Stations). 
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"aivanised^ iron. On this is clamped a coil constructed as shown from 
l-ineli' piping. The galvanised sheet and the piping should be painted 
dull black, The lid of the bos consists of'glazed window sashes^ which 
prevent eiirreiits from cooling off the pipes^ yet allow free pene¬ 

tration of light. This bos is set on the roof of a building or other 
suitable location at such an angle as to afford maximum exposure to 
the rajs of the sun. In Queensland it will recfuire a northern expo^ 
sure, and should be tilted at an angle of 20 to 30® wdth the horizontal. 
Ill the far-northern areas the lower angle should be eiiipioyedj while 
30® would be most suitable in Southern Queensland. 




Showing the construction of the hot water storag*e tank and the manner in Which 
it is insulated. 


The free ends of the coil pipe are led to the water storage tank 
(Plate 39), which is placed either between the ceiling and the roof of 
the building or in a specially constructed chamber on the roof. Care 
should be taken to provide a tank of ample proportions—one of 50 to 
60 gallons capacity is generally suitable. This should be placed in a 
wooden box which will allow of a thick insulating layer of fine cork^ 
sawdust, or fine, dry bagasse all around. This is a most important factor 
ill the retention of the water at a high temperature. A cold water supply 
from a high house tank or water main should be brought into the storage 
cistern, as shown, wdiile the hot water connection for the household 
supply may be taken off from any convenient point near the top of the 
cistern. A tee on the pipe from the' top of the coil across to the 
storage tank will prove satisfactory. 

For those who wash to alter the dimensions of the installation sug¬ 
gested it may be taken as a useful guide that under normal conditions 
1 square foot of surface area should be allowed for'each gallon of water 
to be heated to a temperature of 150® F. It may be of interest to point 
out, also, that some heat is absorbed by this system even on hazy or 
cloudy days. Naturally the solar heater would be best suited to those 
districts which enjoy a high proportion of clear, sunny days, but'its 
usefulness should also he considerahle in the high rainfall areas, 
particularly during the winter season. 
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SOME TROPICAL FRUITS. 

No. 9—THE SUGAR APPLE. 

S. E. STEPHENS. Nortliern Instructor in Emit Culture. 

amongst tropical fi’uits this member of the order Anonacese k 
^ probably more widely distributed throughout tropical parts of the 
world than any other except, possibly, the mango. In fact, so early was 
its distribution and so well did it adapt itself to the various countries 
to which it was introduced, that its actual native habitat cannot now be 
proved. It is thought, however, to have originated in tropical America* 

Amongst the Anonas it was the earliest introduction into Queens¬ 
land, and became well established and widely spread throughout the 
coastal districts in a veiy short time. In 1911 A. H. Benson, in Ms 
publication Fruits of Queensland, stated it was the species commonly 
grown. Since that time it has, however, been superseded in Southern 
Queensland by the Custard Apple {Anana clierimoliu ), which is- a better 
commercial type of fruit and more suited to the sub-tropical conditions 
of the southern parts of the State. 

In^ North Queensland the Sugar Apple still holds pride of place, 
and by most Northerners its fruit is considered to be in a class above 
the Custard Apple so far as delicacy of flavour is concerned. 

The specific name applied to this fruit is Anmm sqmmosa, which 
means “scaly anona,^^ and refers to the skin of the fruit being composed 
of' numerous scales or plates separated by deep corrugations or inter¬ 
stices. “When the fruit becomes quite ripe the individual scales are 
easily detached and will fall apart, thus making the ripe fruit difficult 
to handle. 

The tree is a small one, growing to a maximum height of 15 to 20, 
feet- It' is extremely adaptable and grows over'a wide range of condi¬ 
tions, but well-drained light' soils and rather dry and hot conditions- 
give the best results, ^In the Cardwell district of North Queensland^ 
where the ideal conditions are most nearly approached, it is to be met 
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witli growing in tlie black sand along tlie foreshore and siiceessfiilly 
competing with the indigenous vegetation. On both forest and scrub 
lands ill outlying parts of that district it may be seen thriving in 
gardens eared for or abandoned, but it seems to be more at home in tie: 
Mack sand, where the seeds germinate where they fall and tlie plants 
grow in profusion and fruit regularly and heavily. The wetter condi¬ 
tions farther north, behveen the Tuliy River and (Jairiis, are not so 
favoiiraMe, generally speaking, and although the trees will groi¥ and 
fruit they do not actually thrive in the same way. 

The tree is a deciduous one, but its fruiting habit is diiferent to 
that of most other deciduous trees in'that it fruits on the current season's 
growth as ivell as on the older wood. The flowers are produced singly 
and in clusters and are greenisii-yellotv in colour with thick outer petals 
about an inch in length. September to November is the usual flowering 
]>eriod here. Only a small proportion of the floivers set, but even so 
the trees are usually well laden with fruit. The crop commences to ripen 
during late January and usually continues to late April, but in some 
seasons odd fruit may be picked from the trees up to June. When 
fully growm the fruit is from 2 to 4 inches in diameter, deeply corru¬ 
gated, with a dull, pale-green skin changing to yellowish-green as the 
frait ripens. Maturity is gauged by the opening and lightening in 
colour of the interstices between the scales. When this occurs the fruit 
should be picked and stored for two or three days, when it will be fit 
for eoiisumptioii. » 

The flesh is white, custard-like, sweet, and melting. Carpellary 
divisions are pronounced and each one normally contains a seed, conse- 
qiiently the seed in a fruit are usually numerous. However, it has been 
noted that some trees consistently bear fruit with less seed than others. 
Buell points as flavour and productivity also vary in different trees, 
hence it follows that strict selection of propagating material is desirable 
if improvement in the general quality of the fruit is to be attained. 

Both to maintain vigour of the tree and Cjuality of the fruit regular 
pruning is recommended. In the early stages of growth this should be 
directed to forming the tree and wull consist chiefly in heading back 
of the main arms to produce shape and rigidity and develop lateral 
growth. Once ■ having obtained the framework subsequent pruning is 
mainly directed towurds thinning out and shortening back to prevent 
overcrowding and tO' maintain healthy growth. As the tree is naturally 
more compact and upright in growth than the Custard Apple, pruning 
need not be so severe as is required to train that tree. The Sugar Apple 
is naturally precocious and will commence to fruit at three to four years 
of age. 

In the pruning of Aiionas there is an^ important point to be borne 
in mind. It is that pruning should not be commenced on a tree of this 
family until the sap is beginning to rise in the spring and movement 
is noticeable ,in the buds, ' Neglect to observe this rule will frequently 
result in the death of the tree. ■ 

The chief pest noted on Sugar Apples is the mealy bug. Its occur¬ 
rence is mainly restricted to the fruits, the,surf aces of which are some¬ 
times completely covered wuth the insects. The usual spray of nicotine 
sulphate and soap applied with force will cope wuth this pest satis¬ 
factorily. 
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Tile green tree ant frequently estaWislies colonies in tlie trees^ but 
these are easily destroyed with paris green. A method of application 
with wiiieli the writer has had excellent results is to make a strong 
mixture of paris green with water—about 1 lb. to the gallon. Dip small 
pieces of rag about 3 inches by 2 inches into the niixtiirey then push, 
one piece into each nest with the aid of a stick. In about a fortnight's. 
time the nest will disintegrate and the dead colony will be seen within it. 

In addition to the name Sugar Appkj this fruit is knowni as Aiioiia 
and Sweet Sop in Amrious parts of the AYorld. In North Queensland it 
is fre€iiientl 3 ^ but ciuite erroneously called Custard Apple^ this iiairio 
liaidiig been reserved to its eogener, A. clierimolia. 


Pmmm LETTUCE FOR MARKET. 

JAS. H. CtUEGORY, Instructor in Fruit Packing. 

IN a warm eliiuate such as that of Queensland the populace in summer 
makes extensive used of salad foods, such as is provided by lettuce^ 
to make their meals tempting and appetising. To ivalk through the 
markets and see the bags and heaps of lettuce displayed does notj liow- 
ever, encourage the thought that they are being given to the public in 
the best possible manner. A little care taken in packing Avoiild greatly 
improA^e their appearance and value to the public, and with this object 
in view it is suggested that more up-to-date methods of packing should 
be adopted. The tropical fruit case, as used for bananas and pineapples,, 
is idealty suited for the purpose. 

Harvesting. 

The heads of lettuce should be earefullA^ cut and not pulled as is. 
often done. The cutting should be done as far as possible during the 
early morning before the sun and heat have had time to make the lettuces, 
lose their crispness. The heads should be placed in heaps conveniently 
in the roAvs, or, if in large quantities, carted to a central shed to bo 
packed. 

Packing. 

The lettuces should be sized for packing into sets of reasonably even 
size. They can be placed either in heaps neady for packing or, if more 
eoiiveiiient, straight into the cases. When finished each case, should 
contain a number'of fairly eA’eiily sized specimens. 

The placing of the heads in the ease is most important. The hearts 
fig. 1. Smaller sizes can be packed diagonally by placing them two* 
and one alternately. (Fig. 6.) The second layer is packed by placing 
of, the ease. Large lettuces are placed side by side as illustrated in 
are placed clownwmrds, the cut stalks pointing straight up to the top 
them upon the spaces of the first, in the same manner. 



I 1936.] QUEENSLAND AGRICULTURAL JOURNUiL. 


103 


Fig. 1. 

First layer, two across, 16 pack = 
two layers of eigkt. 


Pig. 2. 

Finished case, 16 pack. 




In this pack the lettuces are pressed tightly together. This makes each 
row higher, so that two rows will bring them to the top. 



Fig. 3. 

First layer, two across, 18 pack = 
three layers of sis. 


Fig. 4. 

Finished case, 18 pack. 


Plate 40. 


In this pack the' lettnces are placed in the case in firm" but not in tight, 
rows, a little to one end of the case. The second layer is placed on the 
spaces between each of the twos, allowing each row to fit down, thus 
requiring three rows to bring them to the top of the case. 
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Fig. 5. 

First layer, two across, 24 pack ; 
three layers of eight. 


Fig. 6. 

First layer, two and one, 27 pack 
three layers of nine. 

Pack hrmlv. 


Tile lettuces are pilaced in firmly and tliree layers packed to fill tke case. 



Fig. 7. 

First layer, tiro, and one, 32 pack = 
three layers (bottom layer 11, second 
layer 10, top layer 11). 

Pack firmly. 


Fig, 8. 

First layer, two and one, 36 pack = 
three layers of twelve. 

Pack tightly. 


Plate 41. 
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The following is a table of counts that can be used:— 


Type of Pack. 

Xurnber in 
each layer. 

Xumber of 
layers. 

Total heads 
In case. 

Two across 



, 1 

2 

16 ' 

Two across 



! 6 

3 

IS 

Two across 



8 

3 

1 24 

Two and one alternately 



9 

3 

27 

Two and one alternately (See Fig. 7) 


• ’ i 
! 

12, 10, 11 

3 

32 

Two and one alternately 


1 

12 

3 

36 


Smaller lettuce can be packed on the same system using different counts and 
being placed 3 across. 


As no lids are placed upon the boxes when sending to local marketj 
the rows of lettuce can be brought above the top of the case to the 
extent of about half a layer without running any risk of damage to the 
contents if the boxes are handled carefully. 


CITRUS NOTES. 

E. L. PEEST, Instructor in Fruit Culture. 

fN the wanner districts, where the harvesting of navels and early 
^ varieties of citrus has been completed, pruning may now be com- 
iiieneed. . 

With citrus, the pruning requirements of each tree are dictated by 
various factors, including the tree itself, the soil, and cultural conditions. 

In the younger orchards, where well developed frameworks have 
been maintained, the pruning of the trees during their first years of 
bearing should be directed towards the removal of suckers and decadent 
first-fruiting shoots. Where pruning operations have been diligently 
carried out on young trees, they require very little pruning during 
several following years, although they should be gone through annually 
to remave suckers'and dead wood. 

In many of our older but well-eared-for orchards there is a lack 
of vigorous healthy fruiting wood. This condition points to the necessity 
for a periodical renewal of the fruiting wood, which can best be accom¬ 
plished by thinning out, and at the same time shortening back terminal 
growths and twigs. The cuts should be made right back to strong new 
growths, removing weak shoots and those that have borne fruit The 
thinning leaves space for the necessary subdivision, whilst the shortening 
back tends to force into growth dormant buds from' behind, and at the 
same time stops the excessive growth of branches and renews supplies of 
fruiting wood. Where crowding is evident, the removal of entire 
branches is at times desirable. The entry of plenty of light and air 
assists^ the growth from behind the outside ring of foliage of healthy 
and vigorous shoots which make new fruiting wood. Any excessive 
growth of suckers or^ water ^sprouts arising well inside the ^tree as a 
r^ult of heavy pruning require to be cut away, or they will absorb 
much of the vigour of the tree'and crowd the centre. 
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Ill oliii-r trees, wiiere Titality lias been iinpairedj provision will 
1‘equire to lie rnacle for the renewal of old, crowded, and decadent limbs. 
In siieli instances 'priiriiiig is of a iniich heavier nature, necessitating the 
reiiioval of entire branches. Such branches should be cut right back tO' 
their ^ source of origin, so that the sap tvill be readily diverted to the- 
I’uiiiaiiiiiig limbs and encourage the formation of new fruiting wood. 
Under no cireiiinstances wiiatever should stubbing be resorted to. In 
iiistaiiees where it is necessary to replace the larger limbs, the work 
requires to be dose gradually over two or more years in order to avoid, 
excessive siiekering. 

Lower brandies of trees should not be allowed to touch the ground,, 
as fruit home on siieli branches is generally blemished and of poor- 
quality. On the other hand, trees should not be pruned too high from 
t,iie ground. The height to wiiieh they should be lifted varies according 
to circiiiiistaiiees, but in most instances knee-height will prove to be 
satisfactory. 


FRUIT marketing notes, 

JAS. II. GEEGORT, Listriictor in Fruit Paekmg, 

NOTWITHSTANDING the cold weather during the latter part of 
June, the general market prospects remained bright and prices for 
good fruit steady. Prom ^ July onwards it will be necessary to watch 
closely ^apples and pears in cold storage. The writer examined some 
lines of Stantliorpe apples—Dunns, Granny Smith, and Delicious—in 
cold storage recently, and found them in a satisfactory condition. Large 
sizes should now be placed on the market in small, regular lots. It 
should be remembered that regularity of marketing is the only wmy to 
get the best a m,arket can give. 

In previous notes it has been pointed out that in quieter periods of 
the year it is desirable to put the packing house in order and make 
handy home-made equipment in readiness for next season. 


Apples. 

Stantliorpe Granny Smiths brought from 8s. to 12s. per case, and 
Southern Jonathans (2J^to 2|-mch) from 11s. to 12s. Queensland 
growers with Jonathans in cold storage should now consider placing 
tliein on the market. 

Pears. 

Southern Paekliaiiis realised from 8s. to 11s., Josephines from 8s. 
to 13s-, and Winter Coles from 7s. to 14s. 

Many Southern consignments are now marketed with the brand 
printed nicely on the ends of the boxes in colours instead of a pasted 
fancy label. This method appears to be quite satisfactory. 

Bananas. 

Cavendish have maintained the rise in prices, choice lines selling as 
follows:— ■ . , ' 

SmSawa,—Sixes, ■ from 6s. 3d. to 10s. 6d.; sevens, from 7s. 9d. to 
12s. 3d.; eights and nines from 7s. to 14s. per case; bunches, from 3d.' 
to 7d. per dozen. 
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Jlellfourne, —Sixes, from 13s. to 14s.; sevens, froni 15s. to Ifis.: 
riglitli and nines, from 17s. to ISs. per ease. 

Sydney .—Sixes, from 12s. to 14s.; sevens, from 15s. to 16s.: eiglits. 
and nines, from 17s. to 20s. per case. 

Lady's Fingers were in good demand, iip to 7d. per dozen being' 
obtained for good fmit. 

Provided fruit aifeeted by tlie cold weather is not marketed prices, 
slioiild be maintained on this basis for some months to come.. 

Pineapples, 

Brisbane prices of Ripleys will possibly show a tendency to ease 
during the cold weather, buyers being afraid of black heart. Prices, 
are from 3s. to 5s. per ease, and Is. to 3s. per dozen. 

Smooths realised from 4s. to 9s. per case in Brisbane, with a few 
specials at 10s.; loose sold at from 2s. to 6s. per dozen. 

In Sydney the demand has been slow for the larger sizes, prices 
ranging from 7s. to 13s. In Melbourne Smooths brought from 9s. to 
14s. per case. 

Care should be taken not to send green fruit. When prices are* 
low fifteens, eighteens, and twenty-ones are the most popular sizes, while- 
when high prices prevail the buyers favour eighteens, twenty-ones, and 
twenty-fours. 

Custard Apples. 

This fruit is inclined to be slow of sale, 2s. to 3s. per half-bushel 
case being obtained. Mature fruit only should be marketed. 

Melbourne prices range from 5s. to 7s. Care in marketing only 
matured fruit should also be applied to consignments to Victoria. 

There is a fair demand in Sydney, with prices from 4s. to 5s. per 

case. 

Papaws. 

Brisbane prices range from 2s. to 4s. 6d. per bushel ease for locals,. 
5s. 6d. to 6s. 6d. per tropical ease for Gunalda, and 7s. to 9s. for Yarwiin. 
During the winter months fruit should be left hang on the trees for a 
longer period in order to permit colouring. 

Sydney prices are from 8s. to 12s. per tropical case, and Melbourne 
prices from 10s, to 14s. To maintain these prices only good fruit must 
be sent. Green fruit will soon reduce values. 

Other Tropical Fruits. 

It seems a pity that fruits such as the Granadilla, Sour Sop, Five 
Corners, and others are not placed on the Brisbane market* in larger and 
more regular quantities.' 

* Oranges. 

Common oranges are slow of sale at from 3s. to 6s. Navels are in 
better demand at from 6s. to 8s. for locals, with Gayndah fruit bringing 
from 7s. to 10s. per ease, and Benyenda from 8s. to 10s. Southern Navels 
of good packs sold at from Vs. to 8s.-. per case. 

In Sydney Benyenda Navels brought from 8s. to lOs,, and locals 
from 3s. 6d. to 8s. 
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Mandarins, 

Some splendid fruit lias been marketed. Some districts suffered 
from mould early in June as a result of the wet weather. 

Brisbane prices for local Emperors ranged from 3s. to 6s. per bushel^ 
forJllayndah Glens from 6s. to 11s., with Benyenda to 12s. and others 
to 7s. per case. Small-sized fruit are hard of sale. Scarlets brought 
from 3s. to 6s., and Eewtreils from 3s. to 8s. 

Sydney prices for Benyenda Glens were from 10s. to 13s., and for 
other Queensland fruit 10s. to 12s, In Melbourne Emperors and Scarlets 
brought from 8s. to 10s., and Benyenda Glens from 12s. to Ms. per case. 

Lemons. 

^Prices for locals are from 4s. 6d. to 7s. per case, with Gayndali 
realising 9s. to 12s. It is becoming more apparent day by day that 
only cured lemons can command top market prices. 

Grapefruit. 

.There is still a good demand for good quality fruit, up to 9s. per 

being obtained. In Melbourne there is good demand for choice 
Marsh type, which are realising up to 12s. per ease. 

Passion Fruit. 

First quality fruit is in good demand in Brisbane, realising up to 
10s. per case. 

Tomatoes. 

In Brisbane green fruit realised from Is. 6d. to 3s. 6d., and firm 
coloured lines from 2s. to 5s, per case. In Sydney Bowen fruit realised 
from 6s. to 8s., and Cleveland fruit from 4s. to 6s.; local New South 
Wales fruit brought from 6s. to 10s. No green tomatoes are wanted on 
the Sydney market. In Melbourne green tomatoes brought from 4s. 
to 6s., with ripe fruit higher. 

An inspection of the fruit arriving on the Cairns and Townsville 
3 iiarkets supports the contention that tomatoes for those markets should 
be wrapped. 

Wrapped lines opened up 200 per cent, better in quality and 
appearance. 

Strawberries. 

A better demand exists for good quality Hues, 5s. to 9s. being realised 
for average quality, and 10s. to Ms. for choice fruit. On the Sydney 
market trays brought 2s. 6d. to 48., and boxes from 9s. to 15s. per 
dozen. 

Attention is called to the necessity for branding the grower's name 
and address on the boxes when marketing. This, coupled with a neat 
pack, is very helpful to the' salesman, and saves many extra handlings, 
with consequent increased risk of damage. 

Publications. 

''"Apple 'PaeMng for .Home and Export'' will be available for 
distribution in July. 

A lemon packing, chart is in course of preparation. 



1 Jllljj 1936.] QUEENSLAND AGRICULTURxVL JOURNAL. 


109 


PAPMN. 

11. J. FBEEMANj Seiiior Instructor in Fruit Culture. 

late seueral inquiries liave been received requesting inforination on 
^ tlie method of o])taiiiiiig papain from that well-feiown fruit, the 

papaw. 

All varieties of pajjaws carry this eiizyiiie, but perhaps the tliicker- 
skiiiiied type would yield slightly the greater quantity. The following 
extract froiri '‘’Tropical Planting and Gardening^'' by li. P. MacMillan, 
a noted writer on tropical fruits, describes the metiiod of preparation 
of this product:— 

'‘Papain, a digestive enzyme valued in medieiiie and in the prepara¬ 
tion of clierviiig gimis, &e., is obtained from the wdiitej thin latex or 
juice. The latter i>s extracted by making slight incisions with a bone 
knife or wooden splinter in the unripe fruit; the juice rapidly exudes 
from the cuts, and is collected in a cup held beneath. It is then spread 
on glass to dry in the sun or, if the weather be wet, over a stove or in 
a hot-air eliainber. Drying should be effected -witlioiit delay, but should 
not be too rapid, a temperature of about 100 deg. Pahr. being recom¬ 
mended. Tile process should be completed in about tiventy-four hours. 
Wlieii the material is erisp-dry it is reduced to a fine powder or made 
into a gi*anular form like vermicelli. It is then of a greyish colour, 
and has an unpleasant odour. It should be packed in hermetically-sealed 
tins or bottles for export. About 5 to 8 oz. of dried papain may be 
obtained per tree in a year, or an average of about 150 lb. per acre. The 
fruits may be tapped at intervals of two or three days, and are not 
removed from the tree until they cease to yield latex. Pair to good 
quality papain formerly fetched from 6s. to 10s. per Ib., but the demand 
is limited and irregular. Papain, as already stated, is used in medicine, 
in invalids’ and children’s foods, in chewing gums, &e. The property 
of papaw leaves in rendering meat tender is well known, and is conimoniy 
made use of by native cooks, who wrap the leaves round fresh meat or 
place a piece of green fruit in the water in which the meat is boiled. 
One hundred and twenty-eight thousand four hundred and sixty-tliree 
pounds of papiaii, valued at £44,956 were exported from Ceylon in 1929. ’ ’ 


TREES. 

I think that I shall never see 
A poem lovely as a tree. 

A tree whose hungry mouth is pressed 
Against the earth's sweet-howing breast; 

A tree that looks at God all day, 

And lifts her leafy arms to pray; 

A tree that may in summer wear 
A nest of robins in her hair; 

Upon whose bosom snow has lain; 

Who intimately lives with rain. 

Poems are made by fools like me, 

But only God ean make a tree. 

, —Joyce Kiumes. 
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^HE montli of June was ushered in with some good general rains 

which were of particular benefit to the Central and North-Western 
'districts. The North and Central Coast also registered good falls, hut 
the South Coast and Downs lands received only scattered showers. 

Unsettled weather prevailed until 12th June, Avhen the Darling 
Downs participated in the general rain, receiving from i to 1 inch. 
The season has been very unsatisfactory for the successful establishment 
^of winter fodder crops and grasses w^hicli need to be sown during early 
autuinn for the provision of winter feed. Some vs^ell-worked fallow 
lands, sown early, have benefited by the June rains, but the area of such 
is not extensive. 

Wheat, 

Sufficient rain was received to germinate areas sown dry, but further 
falls are necessary in the near future, particularly in the Warwick 
district, where subsoil moisture is negligible. Drilling has proceeded 
rapidly wherever possible, and although somewhat late in the season, 
the general sowing is ahead of the previous year, when planting rains 
were delayed until 30th June. Prospects are bright in the Dalby 
district, where seasonal conditions have been more faA'ourahle, and some 
large individual areas of both wheat and eanaiy grass are in evidence. 
Indications point to a large proportion of the crop being derived from 
the Dalby and Pittsworth areas. The recent payment of 6ci per bushel 
on the 1935-36 crop brings the amount distributed to 3s. 6d. per bushel 
for Q1 wheat, which can be regarded as satisfactory. 

Organisation of the Potato Indi^try. 

A Federal Potato Advisory Committee has been formed, the' first 
meeting of which was held in Sydney on 17th March last. Two Queens¬ 
land delegates attended the meeting, at which a resolution was carried 
^stressing the unsatisfactory position of the industry throughout 
Australia, and suggesting uniform State marketing and grading legisla¬ 
tion. The chief objects of the Federal Potato Advisory Council are to 
advise on all matters affecting the welfare of the potato industry, to 
■ prepare and distribute propaganda on the' need' for orderly marketing, 
to distribute information and statistics relating 'to crops and markets, 
and to secure the co-operation of aU States in the regulation of market 
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-‘Supplies. The regulation of supplies to tlie principal markets is particu¬ 
larly desirable, as at present fanners derive little benefit from a prolific 

liarvest. 

Yietoria an.d Tasman ia are the most important producing States 
and noriiially sup^ply the deficiency tlirougiiout the Commonwealth. In 
(Queensland the Loekyer Yalley and Boonah districts are the chief sources 
of siipph-j with adjacent coastal areas and the Darling* Downs also 
prodiieiiig good tonnages. Elsewhere production is mainly' for house- 
Jioid and local supplies, although the area under crop is now increasing 
tlirougiiout the coastal faiin lands. However, prodiietion has been 
c'onsiderably below average during the 1935-36 season, cliiefiy owing to 
'unfavourable weather conditions and the increased activity of the potato 
tiilier moth. 

Peanuts. 

The Peanut Pool Board reports increasing sales of the Yirgiiiia 
Bunch variety, so that farmers will be well advised to sow this type in 
preference to the Bed Spanish during the forthcoming season. Sales 
for 1935 exceeded the previous record selling year by 25 per cent. The 
industry is now thoroughly established, Kingaroy peanuts being the 
lialimark of quality in the Southern markets. 

Need for Early Cultiyation. 

Land intended for summer crops should now be receiving attention, 
as thorough winter ploughing, combined with subsequent cultivation, is 
invariably reflected in increased yields. This is particularly noticeable 
with the maize crop, deep early ploughing and winter fallow being far 
superior to the more general practice of aUowing the land to be under 
old maize stalks prior to the spring ploughing. 

Sugar. 

"Weather conditions throughout the cane areas were remarkably 
mild during the first half of the month, and beneficial rains were 
received in all areas. These were followed by cooler conditions, which 
have checked growth, and should assure a rapid increase in sugar 
content of the crop. To date no frost damage has been reported. 

Those North Queensland mills which have already commenced 
crushing report a low sugar content for the crop due, doubtless to the 
continiianee of favourable growing conditions; but the recent cool change 
should effect a rapid improvement. 

Tobacco. 

In spite of varied seasonal conditions Queensland's tobacco crop 
is on an average of better quality than has hitherto been produced, and 
the quantity of immature leaf now being marketed is limited. It is 
estimated that from 3,900 acres planted the vield will be in the vicinity 
of 2,000,000 lb. 

Auction sales to date have been very successful, and at the June 
sales the values received for better class leaf are at least 5 per cent, 
above values ruling the previous season. No doubt exists that the 
increased demand for local leaf has been brought about by the higher 
tariff now operating on imported leaf, thus causing more buyers to 
operate and, incidentally, creating keener competition. 

5 
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OottOB. 

Tlie liarvesting of tlie cotton crop lias eontinned tlirougii tlie montii 
under feirly faroiiraWe conditions except two short periods^of sliowery 
weatiier. The average grade has therefore held up well. ^ Killing frosts, 
occurred around iiiid-montli, which will increase delweries in the near’ 
futiire^, as the top crop will now open rapidly. 

The ginnings to the 24th June are as follows*.—Gleninore TjOlS- 
bales, Wliiiistanes 3,081 bales, total 10,099 bales. 


Tung Oil Productioi). 

A recent publication from the Imperial Bureau of Soil Science,. 
England, reviews the present position with respect to tung oil production, 
and suggests that the future of the industry is distinctly promising. 
The oil has become an indispensable raw material of the paint and 
varnish trade throughout the world, while the aviation and electrical 
engineering trades have all tended to promote a marked interest in 
establishing the tung oil tree in countries other than China, which for 
years held the monopoly of the tung oil trade. 

The oil possesses properties similar to those of linseed oil; it is 
considered, also, that the oil will always command a price at least £10 
per ton above that of linseed oil. An acre of suitable land is stated 
to be capable of producing up to 1,200 lb.‘of tung oil. The tree has been 
established successfully on a commercial basis in Florida and neigh¬ 
bouring States, and in 1934 29,000 acres had been planted to the crop. 
Test plantings have also been made in India, South Africa, Australia,, 
and other parts of the British Empire. 

Many reports from these centres stress the significance of careful 
nursery management, and lack of attention to this would appear to be 
the cause of many avoidable failures. Two species of tree are culti¬ 
vated —Almriies mmimay which appears to withstand heavier rain¬ 
fall and requires higher temperatures than Almrites fordii, from which 
the true tung oil is derived. The latter is generally regarded as yielding 
the superior oil, and this species is generally favoured wherever the 
crop is propagated successfully. 

The search for alternative and profitable crops to supplement cane- 
growing, which is constantly engaging the attention of Queensland cane- 
growers, suggests that the tung tree is worthy of closer attention. The 
fact that no definite provision has. been made for the cdnstraetion, of 
factories to treat the mature nuts should not he lost sight of, though this 
difficulty could probably be overcome by the installation of the necessary 
'auxiliary plant at the sugar mills. 

H.W.K, in the ^^Cane Growers^ Quarterly.^^ 
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Sugar Levies. 

(Abbreviated Notice.) 

1936 SEASON. 

Regulations under TM Primaty Producers^ Organisation and 
Ilarketmg Acts, 1926 to lOBS/"' have been approved, providing for levies on 
suppliers of cane to sugar-mills at the following rates for the season 1936 
(the figures for 1934 and 1935 are given for comparison purposes):— 


Name of Mil!. 

General Levy by Queens¬ 
land Canegrowers* 
Council. 

Administrative Levy by 
District Executive. 

Administrative Levy by 
Mill Suppliers* Com¬ 
mittee. 

special Levy by Mill 
Suppliers’ Committee. 

Total Levies for 1936. 

Total Levies lor 1935, 
given for comparison. 

Total Levies for 1934, 
given for comparison. 


d. 

d. 

d. 

d. 

d. 

d. 

d. 

Mossman Central .. 

i 

2 

• • 



2i 

2| 

Hambledon .. 

i 

f 

i 


If 

If 

if 

Babinda Central 

f 

I 

k 


li 

li 

14 

Mulgrave Central .. 

1 

f 



li 

li 

li 

South Johnstone Central .. 

i 

li 

i 


2f 

2i 


Goondi 

i 

u 

i 


2| 

2i 

2i 

Mourilyan 

1 

H 

, . 


2i 

2i 


Tully River Central 

i 

U 

.. 


2i 

2i 

2h 

Macknade 


i 

1 


li 

1|- 


Victoria 

f 

i 



If 

If 

If 

Kalamia 

i 


i 

i 

2i 

li 

li 

Pioneer 

1 

, , 

1 



If 

If 

Inkerman .. ' .. 

1 

. * 

i 


1 

1 

if 

Invieta 

i 

, . 

1 


If 

If 


Proserpine Central 

f 

1 

,, 


If 

If 

If 

Cattle Creek Central 

i 

i 

i 


H 

u 

If 

Plane Creek Central 

i 

i 

i 


If 

If 

If 

Marian Central .... 

i 

i 

i 

■i 

2 

2i 

2i 

North Eton Central 

i 

J 

1 


If 

If 

If 

Pleystowe 

i 

i 

i 

i 

2i 

2 

2i 

Racecourse Central 

i 

i 

i 


If 

2i 

If 

Parleigh 

1 

i 

i 


If 

If 

If 

Qunaba 

i i 

i 

i 


li 

li 

! li 

Bingera 

: f 

i 

i 1 


li 

li 

If 

Fairy mead .. .. ., .. : 

i i 

i 

i 


If 

li 

li 

Gin Gin Central ,. .. .. ' 

i 1 

i 

i 


li 

If 

2 

Miilaquin 

: f 

i 

i 


u 

li 

! li 

Isis Central ,, .. ,. i 

! I 

i 


* 

1 

li 

li 

Maryborough 


i. 

. . 

i' 

li 

li 

If 

Mount Baupie Central .. .. : 

t 

' 1 

. . 


; li 

li 

; If 

Moreton Central ,. . . .. i 

i 


1 

' 1 

2i 

2i 

2| 

Rocky Point .. .. .. I 

f 


i 


li 

If 

If 

Eagleby .. .. . . .. 

# 




‘ 

1 

1 


No poll will be taken in respect of the General Levy of fd. per ton 
(first column) for the Queensland Cane Growers’ Council, or for the 
administrative levies by District Executives or MOl Suppliers' Committees' 
(second and third columns). 

In the fourth column, the levies on cane supplied to the Kalamia, Marian 
Central, Pleystowe, and Moreton Central MUs wiU be used in defray- 
" ing. the'costs of employing farmers' representatives at' those , mills' for 
the' current season. In the case of these levies, growers may petition 'for a ' 
poll, and the petition must be signed by at least 100 or 50 per '' cent. (whi'Oh , 
;ever shall' be^ the:''less) of the cane,'suppliers'''to^ the'four;;inpls eonwrhed*',' 
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In addition to the foregoing levies^ the undermentioned Mill Suppliers^ 
Committees are empowered to make particular levies on growers within 
each of the following districts, at the following rates :— 


Name of Mill Description of District upon ! Amount 1 

Suppliers' Coni- ' the Growers wherein Levies : of Levy i 
mittee and 'Mill to ' will be made and description of : per ton i Purposes of Levy, 

■which Cane is : Cane upon the Ctrowers whereof ' ■ of Cane ■ 

S 01 )plied. Levies will be made. ^ Supplied. 1 


Isis Central 


Isis Central 


Isis Central 


Pialita district within the Ijound- i 
aries of tiie parishes of Lrangaii, 
I'ernon, and Bingham, county . 
Ilareh 

All cane consigned on the railway 
by Government trucks from ; 
Booyal, Junien, and iVIarule 
.sidings on the Dallarnil Railway. 
All cane loaded at Walligau Siding ; 


d. 

LI 

i 


Mount Bauple 
Central 


Mount Bauple 
Central 


Maryborough 

Maryborough 


Miliaquin 


Mount Bauple district within the ; 
boundaries of the parishes of , 
Gundiah, Tiaro, Gootchie, Curru, 
and St. Mary i 

Yerra district within the boundaries ; 
of the parishes of Guiigaloon, ; 
Denison, Doongul, Woocoo, anti ; 
Y'oung 

Pialba district within the bound- 
aries of the parishes of Vernon. i 
Urangan, and Bingham, county , 
March. i 

Maryborough district within the I 
boundaries of the parishes of I 
Tinana, I^Iaryborough, BidwelJ, i 
Elliott, Young, and Waliiebuin, i 
county March. | 

All cane delivered at Yandaran ! 
Siding 1 


Racecourse Central All cane hauled over Silent Grove : 

tramline i 


Racecourse Central 


All cane hauled over Silent Grove j 
tramline i 


Marian Central .. ! All cane loaded at Dow's Creek and ; \ 

Langdon Siding ! 


' To be used for administrative pur¬ 
poses by Pialba Branch of Isis 
Central Mill Suppliers’ Com- 
' mittee. 

To be used for administrative pur¬ 
poses by Booyal Branch of Isis 
' Central Mill Suppliers’ Corn- 
mi ttee. 

: To defray the costs of maintaining 
the cane growers’ derrick at 
Walligau Siding by the section of 
; growers concerned. 

; To be used for administrative pur- 
; poses by Mount Bauple Branch 
of Mount Bauple Mill Suppliers’ 
i Committee. 

, To be used for administrative pim- 
! poses by Y'eiTa-Mungar district 
Branch of Mount Bauple Mill 
i Suppliers’ Committee. 

' I’o be used for adiuinistrative pur¬ 
poses by Pialba District Branch 
, of Maryborough Mill Suppliers’ 

' Committee. 

To be used for administrative pur- 
! poses by IMaryborough District 

i Branch of Maryborough Mill 

j Suppliers’ Committee. 

: To be used for administrative pur- 
I poses by Yandaran Branch of 

xMillaquin Mill Suppliers’ (!om- 
i mittee. 

1 To lie used for local defence pur- 
i poses by Silent Grove Branch of 

: the Racecourse Mill Suppliers’ 

Committee. 

: To defray the costs of employing a 
I farmers’ representative of the 

section of growers concerned at 
the Racecourse Mill for the 
i current season. 

j To be used for insurance and weigh¬ 
bridge maintenance by the Dow’s 
! Creek and Langdon Branch of the 

Marian Central Mill Suppliers* 
I Committee. 


Growers are given tke opportunity of petitioning for a poll to decide 
wiietker or not tke above levies shall be made. The petition must be signed 
by at least 100 or 50 per cent, (whichever shall be the less) of the cane 
suppliers within any of the areas concerned. 

AH petitions must reach the under Secretary, Department of Agriculture 
and Stock, Brisbane, not later than 10th July, 1936. 

FuH particulars of these BeguJations appear in the Government Gazette 
of the 10th June, 1936, or may be obtained on application to the managers 
of the various sugar-miHs in Queensland or to the undersigned— 

E. GBAHAM, Under Secretary, 

Department of Agriculture and Stock, 
Brisbane. 
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Plate 42. 

Hon. P. J. S. Wise, ALL.A., AIinistee foe Agriculture, Western Australia. 

Air. AVise, w3io is a QiieenslaBder and a former officer of tlie Pepartoient of 
Agriculture and Stock, visited Queensland leoently on a tour of investigation of 
methods of dealing with problems of rural industry common to several States of 
tlie Commonwealth. A¥hile here he visited The Queensland Agricultural College, 
at which he was formerly a student and dux in his final year. 

The Cairns Hinterland was included in Air. Wise^s tour and a particular note 
was tnken of the methods of handling and receiving maize in bulk at the silos 
at Atherton and Tolga. Inquiry into the Queensland tobacco industry was also 
one of the objects of the Alinisterial tour. 

Air., Wise was accompanied by Afessrs. G, L, Sutton, Director'of , Agriculture 
in Western Australia, and Afaleolm , J. L. Uren of AVestern Australian Press, 
both of whom expressed themselves as ’ tremendously Impressed with '^^the almost 
unbelievable fertility of North Queensland.’’ ■ ' a 
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Trecarne Sosella 6th .. .. .. ., T. A, Pefcherick, Lockyer .. .. .. .. I 6,633*9 1 360*364 I Trecarne Greden King 

Senioe, 3 Years (o%^er Y'ears), Standard, 290 Lb. 

Ov^erlook Bemus Pawn .. .. .. .. j E, Burton and Sons, Wanora .. .. .. f 8,042*9 I 444*889 ( Overlook Favourite Remus 




















JujJioK, 3 Yeaks (undeb Yeaes), Standard, 270 Xu. 

BiooMatids lioyal Cake .. .. .. .. I W. S. Conochie, Sherwood .. .. .. j 6,541-55 ] 394'091 i Jietford Marl Victor 


QUEEXSLAXD AGRICULTURAL JOURNAL, 


117 


1 Jiityj 1936.] 



GloDview Vaida 






















Production Recording—erf. 


JIS 


QDEBKSLAND A6RICULTUK.VL JOURNAL. [1 July, ]936. 


















Blacklauds Lady Ett4e 3rd ..A. B. Spiers. Wiyarra .. .. .. .. 8,630*2 418*762 Sultan the Setamtl of Blaeklaiidi 

Blacklaiids Btliel .. „ .. .. A. Pickels, Womlai .. .10,558*8 400*591 lied PJncp of Ulackkiids 

Lorna of Greenfields .. .. .. . . S. Henry, lunr., Chatsworth .. .. .. 11,371*85 399*82 

Thornlelgli Pet lOth ..C, O’Sullivan, Greenmount . 10,600*5 382*381 Fussy’s Pride of Fairfikd 


1,19 


1 July, 1936.] QUEENSLAND AGRICULTURAL JOURNAL. 
















li&fe " ,‘, 


V-'-* V 


•.«K^ V.'J ■■ ,•.•■*•,-, 


:^Ci]EXSLAND AGRICULTURAL JOURNAL 




Plate 43. 

SCIENCE AIEN OF TO MORROW. 

Group of Scholars from the Christian Brothers’ CollegCj Gregory Terrace, Brisliaiie, on the occasion of an instruc¬ 
tional tour of the Laboratories of the Department of AgTic-ultnre ami "Stock. Rev. Brother R. AVatson is the teacher in 
charge. 
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Answers to Correspondents 


BOTAHY, 

Mlecied from ike outgoing mail of the Governm&nt Botmmt, Mr, C, T, 
White, F.L.S. 

Port Curtis Bistriet Plants Identified. 

Ij.G-.D. (Eosedale)— 

1. Cypenis Iria. A sedge. 

2. Fersoonia virgata. One of tlie geebungs. 

3. Centaiiria meliteiisis, Gockspur thistle or star thistle. A very eomiiion weed 

on the Darling DownSj and, generally, is a iniieli niore serious pest in 
Southern States than in Queensland. 

4. Eurosahmus falcatus. 

5. Linociera rmniflom, 

6. Baeckea virgata. 

7. Indigofera Unifolkt. 

8. A77MTa7itus mterruptus. A eonimon little amaranth for which we have not 

heard a local name. We are surprised to hear that neither stock nor 
poultry take to it for green feed. We have cooked and eaten it ourselves,, 
and found it quite a good substitute for siiinach. 

9. Fseiidomonis BrwnoivUina. 

10. Malvastrum triciispidatiiin. A very common weed in Queensland for which 

we have heard no common name. It is usually called Sida 7'etvsa, wMchy 
of course, it is not, although it is closely allied to it, 

11. Olea panimlata. 

12. Braniliemum variable. Sometimes called love flower. 

13. Moschos^na poly^acJiyim. 

14. Lespedem ouneata. It is rather interesting to hear that horses eat this 

plant. It is very closely allied to L. sericea which has been boomed as a 
fodder, under the name of Korean Clover, although it seems rather woody. 

15. Thesium australe. 

16. Canthimn, eoprosmoides. 

17. Arytera divarieata {Nephelimn divaricaium). 

18. ChilocarpKs australis. 

19. Digitaria marginata aff. 

20. ChJoris ventriaosa. 

21. Arundmella nepalensis. 

22. Faspahim distiekum. Water, couch. An excellent stock grass but a terrible 

pest in cultivations, particularly in damp situations. 

23. Ba^ithonia sp.? There are only glumes left and it is rather difficult to be 

sure without a complete spikelet. 

A Poisonous Plant. Red Natal Grass. A Yam. 

(Townsville)— 

1. The red prune-like fruit is Ockrosia alUptioa. The tree is very common 

along the coast of North Queensland, but we have not heard a local name. 
The fruits are red and attractive but poisonous. 

2. The samples of grass represent red Natal grass, MJiyndfmlytrum repem. 

Introduced into Queensland many years ago, and now very widely spread in 
the coastal parts of the State. In South Queensland it is very common as a 
weed on the fruit farms, and is used with some success, particularly when 
mixed with better fodders, as a chop chop for cattle and working horses. 
It is of annual duration, and once introduced into the locality generally 
spreads naturally very rapidly. 

3. The third specimen is a variety of Bioscorea hulMfera or yam. ■ The edible 

qualities of the aerial tubers produced vary very considerably. If the 
tuber is cut and it turns brown rather quickly, it is genergdly regarded as 
unfit for use, in fact rather dangerous. It is often very easy to grow 
and has quite an ornamental .foliage. Otaheite or Tahitian Potato is a 
name sometimes given to it. 
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Aleiiibers of tlie Goondi Pest Destnietioii Board, listed as uiidex^, have been 
appointed lionoraiy rangers under tlie Animals and Birds Acts:—■ 

lilessrs, Iv. \\\ ACaelean, S. T, Easterby, and J. E. Kerr (G.S.R. Co.;, Ltd,,. 
Gocnidi'C All C. Ali Shay (Alouriiyan), "W. J. Burke (Iiinisfail), IL 
Klarwein AViradgee), A. Griggs (Iiinisfail)^ J. Ivallaris (Daraflgee),. 
H, T. Stone (Innisfaii), P. AVilderspin (Iimisfail'll and T. Bacalakis 
(Carradunga). 

Air. B. B. Brett, Alanagei* of Alonnt Sturgeon Station, Hiiglienden, lias been 
appointed an ionorarT ranger 'ander the aboTementioned Acts. 

Air. P. Caine, Inspector of Stock, Ipsrrieb, lias been appointed also an Inspector 

liiider ibe Bairy Produce Acts. 

Air. AY. T. Gettons, Sub-Aecountant of tiie Department of Agriculture and 
Stock, iias been appointed Aeeoontant to the Department in sueeession to Aljr. S. S. 
Hooper, ivho retired under the age limit conclitions, on tiiC' SOtli June. 
Air. Getters joined the Department in 1910, and entered the Accounts 
Braiieli tlio following ^year. He was appointed Siib-xAeeountant in 1920. He has 
(ilso ijeeri Eegistrar of Parni Produce Agents since 1919, and a temporary member 
g£ the (Yntral Sugar Cane Prices Board since 19t>4. He became a member.of the 
Aiistralkri Institute of Comimmwealth Accountants on the formation of that body 
in 1921). Mi'-ssrs. A'. P. .1. Bohan, E, C. .R. Sadler, E. P. Keefer, and J. B Winders, 
secure coiiscqaentiai promotions in the Accounts Branch of the Department follow¬ 
ing on Air. Gettons' appointment to the position of Accountant, 

Acting Sergeant D. A. Campbell, Naiiibour, has been appointed also an Inspector 
under tlie Slaiigliteriiig Act. 

Af.r. G. F, E. Clarke, Inspector of Dairies, Ipswich, has been appointed also an 
Inspector iwider the Diseases in Stock Acts. 

The Oiiieers in Gharge of Police at Chinchilla and Terror’s Creek have been 
relieved of the positions of Caretaker of the Chinchiila Dip and Acting Inspector 

of Stock, respectively, 

/Hie OfReer in Charge of Police, Alount Alolloy, has been appointed also an 

Acting Inspector of Stock. 

Acting Sergeants B. G. O'Sullivan (Alareeba), E. A. Puddle (Inglfewood), and 
H. Winter (Thargomindah), and Constable W. G. Swain (Wyandra) have been 
appointed also Iimpeetors under the Slaughtering Act. 

O. A. Cliristenseii, jiuir., of Upper Freshwater, via Cairns, has been 
appointed an Honorary Banger under the Animals and Birds x^cts. 

Preservation of Wild Life, 

In order to ensure that the presenmtion of native animal, bird, and plant life 
IS mafntained a number of Land Commissioners, Land Bangers, and Forest Officers 
stationed in various parts of the State have been appointed also Honorary Rangers 
under the Animals and Birds .Acts and the Native Plants Protection Act. 

MQTthBm StallloE District, 

A Proclamation has been issued under the Stallions Begistration Acts altering 
the boundaries of^ the Northern Stallion District so as to bring the Acts into force 
111 the Petty Sessions District of Cape River. The Northern Stallion District now 
wmsists of the Petty Sessions Districts of Ayr, Cape Biver, Charters Towers, 
Ravenswood, and Towmsville. 

Regiilatiotts Relating to Fineness of Bone Dust. 

Executive approval has been given, under the Fertilisers xAct, to the amendment 
of a Regulation to provide that the size of the aperture of the sieve used for 
deteraiiiiing the fineness of bone dust shall be one-tenth of an inch square instead 
ot one-sixteenth of an inch square. 


Fnilt Marketing Regulations. 

Executive approval has been given to the repeal of all regulations previously 
made under the Fruit Marketing Organisation Acts and to the issne of new rogu- 

iations in lieu thereof. These regulations do not embody any new urincioles* thev 
iw ^ reissue of all regulations at present in force, those which have expired 

by effluxion of time having been eliminated. ^ f 


ExteaiHisg Operations of Canary Seed Board. 

Coimeil has been issued in pursuance of the provisions of ‘"The 
Fnmarg FrodMcers- <ind MarTceting Acts^ 1926 to 1935 ext^ndin^r 





Farmers 

Dairymen 

Stockowners 


j Have >'011 learnt any lesson j 
I from your experiences * 
! during a droiigiit? If so, | 
I are you interested in 

j FODDER 

! CONSERVATION 

} 

I (Silagi?) and tlie growing* 

I of 

I FODDER 

1 CROPS? 

If you are, get into imme¬ 
diate eommnnieation with 
the Department of Agri¬ 
culture and Stock, Bris¬ 
bane, and ask for advice, 
information, and, if neces¬ 
sary, practical demonstra¬ 
tions. 

E. GRAHAM, 

‘ ' Under Secretary, 

Department of 
Agriculture and Stock. 


Sunshine Farm 
Implements mi 
Engines 

For Reliable Service 


IHiistrated below is the 2-h,p. Hopper 
Cooled Sunshine Engine, and Ho. 5 Chaff- 
cutter. 







No. 5, 2-Knife Chaffcutter only 18 5 0 
Sundial 2-h.p. Engine Stationary 28 0 0 

Or as a complete unit including 
No- 5 Chaffcutter, and 2-h.p. 

Engine and . 25 ft. Belting, 48 0 0 

Also 4-h.p. Sundial Hopper 
Cooled Stationary Petrol 


Both the above Engines are equipped 
Vi^ith High Tension Magneto Ignition, - 
ensuring quick starting. It is well- 
balanced, with a minimum of moving parts, 
exceptionally low fuel consumption ensuring 
low cost of running. 

i ALL PRICES F.O.B. OR F.O.R.'BRISBANE. 

TERMS: Half Cash with Order, balance 
12 months, or less a discount of 2| per 
cent, for a!! Cash with Order, or can be 
supplied on 3 payments at a small extra 
cost. 

For further particulars of these and all ^ 
lines of Farm Implements, write^—^ 

H. V. McKay Massey 
Harris (Qld.) Pty. Ltd. i 

(SUNSHINE SECTION), 

, Box 9, Stanley Street, South Brisbane. 
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To Graziers, Dairy Farmers, 
Grain and Fruit Growers, 

J! i 

i!! and dl Primary Producers 

l\ 

•I special K'stise 

i 

■I ? 

I 5 
? 

I I Each month the •• Queensland Agrieul- 

1 ! tural Journal” contains a list of adver- 

I tisers whose business it is to eater for 

i I 

j your requirements 

Everything necessary Sor the man 
on the land can he obtained from 
these firms 

Whenever practicable, why not place 
your orders with them 

They represent the leading and most re¬ 
putable of Queensland’s business houses 

The acceptance of their advertisements 
by this Journal is a guarantee of excellent 
quality and high standard of goods and 
service 

Support the Advertisers who 
support your owu Journal 
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Davenport Downs—Palparara Holdings Hoad a Stock Route, 

An Order in Coiiiieil has been issued in pursuance of the provisions of the 
Diseases in Stock Acts, declaring the Davenport Downs-Palparara Holdings road, iii 
the Jiuidah Land Agent’s District, to be a stock route for tlie use of traveiling 
stock. 

CoBtrol of Brumbies in the Charters Towers and Cape River Distriets. 

A Proclamation has been issued under the Diseases in Stock Acts declaring 
the Petty Sessions Districts of Charters Towers and Cape River, in the Townsvilie 
Stock District, to be a district for the control of ‘ ‘ brumbies, * * or wild lioises, for 
the period from 1st August, 1936, to 30th November, 1936. 

Unregistered Apiaries, 

It has been rex>orted to the Department of Agrieultnie and Stock that •seA'’erai 
beekeepers are falling to register their apiaries as provided for in ‘^Tke Apiaries 
Act of 1931.^^ A conviction has recently been obtained for this offence, and it is 
understood that further prosecutions are pending. 

The Brisbane Show. 

The organisation of the 1936 Queensland Royal National Show, to be held at 
Bowen Park, 17th to 22iid Angnst, is rapidly nearing eompletion. An extensive 
works programme, involviiig an expenditure of some £20,000, has just been com- 
j>leted^ and comprises important additions and improvements to the xjermanent Show- 
ground assets which will rank Bo'wen Park as one of the most modern and rej-dete 
showgrounds in the Common-wealth. 

The Show offices are already inundate*! with entries from all parts of the State 
for the various sections, and it is eonffdently anticipated that the various live stock 
sections will equal, if not eclipse, those of ]>revioas years. Live atoek exhibitors 
who intend to leave with tlieir teams of cattle prior to the date on which Excursion 
Raihvay fares would ordinarily apply are reminded that they should apply to the 
Secretary, Air. IT. W. Watson,'Royal National Association, Courier Building, Queen 
street, in'order that vcutTicr certificates may he issued for presentation to the local 
station-master. 

All further particulars may be obtained on eominimieatiiig direct with the 
Secretary. 

Appointment of Cane Testers. 

The following have Ijeeii ax»j)ointed eaiie testers in pursuance of the provisions 
of the Regulation of Sugar Cane Prices Acts for the fortlienmiiig sugar season at 
the mills indicated:— 

Alessrs, G. E. Becker (Babiiida), C. J. Boast (Parleigh), T. Breen (Inker- 
man), T. P. Brown (Alaryborough), J. Casey (South Johnstone), L. 
Chadwick (Alourilyan), P. H. Compton (Alulgrave), T. P. Corbett 
(Alillaquin), T. D. Cullen (Bingera), L. Cf P. Helbach (Proserpine), 

L. C. Home (Pioneer), J, Howard (Rocky Point), C. H. Humphreys 
(Cattle Creek), C. H, Jorgensen (Horston), J. Maefie (Racecourse), 
W. Richardson (Alount Bauple), G. Tait (Pleystowe), P, W. Trulson 
(North Eton), H. T. Whitciier (Invicta), E. D. Woolcoek (Kalamia), 
V, E. Worthington (Plane Creek). 

Misses D. Bowder (Alossman), E. Christsen (Alarian), A. L. Levy (Qiinaba), 
J. O^Plynii (Aloreton), J. Orr (Tully), I. Palmer (Pairymead), M. TP. 
Bmith (Isis). 

The following have been appointed assistant cane testers under the EegiilatioEi 
of Sugar Cane Prices Acts fox the forthcoming sugar season at the mills indicated;— 

Messrs. E. Anderson (Millaquin), C. Boone (Pioneer), A. Byrne (Bingera), 
B. J. Delaney (Plane Creek), St. C. G. Panning (Tully), H. L, Holthouse 
(Pioneer); A. R. Hughes (Invicta), H. A.' Laurie (Kalamia), E. A. 
Afahoney (Proserpine), S. AleRostie (Isis), L, C. J. Clifton '(Alarian), 
J. y. Taylor (Racecourse), P. A. Van' Lith (Cattle Creek), D. Walton 
(Proserpine). 

AHsses D. Aldridge (Bingera), A. Anderson (Moreton), A. L. Dahl (Invicta), 
P. Eadie, (Plane Greek), Poubister (Racecourse), M. Hooper, (Piet”' 
Stowe), G. Humphreys (North■ Eton),, M; A. Lyle (S,outh'Johnstona),. 

M. Morris (Pleystowe), T. A1 Payne (Maryborough), B. Bowe '(Marian)" 
P. Southwiek (Qunaba), M. Thorburn (Millaquin), MCE. L, Was,sell 
(Babinda), S. Wilkinson (Fa,rleigh), and Mrs. M. E. Hally (Inkerman).' 
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British Pedigree Pigs. 

Tsjc Katioiinl 'Pig Breeders’ Association of Great Britain (Victoria House, 
Soiitiiaiiiptoa "Row, Loii<loi\, VV.0.1, England) a,dvises that it n’ill be pleased to send 
t(» ciiiv pig Irreeder in Australia, iliustrated literature about British ];»igs, also 
speeimen copy of ‘^Pig Breeders'' Gazette” (issued quarterly, price 9d. post free^ 
annual subscription 03 ^). The N.P.B.A. also issue ^‘Pig Breede,rs’ Annual” (3s. 
per copy post free), a book for lireeders throughout the world. Write the secretary 
above address. 

Good Feeding Essenttah 

In a, two-iiiiiuito talk with the secretary of the Fnesian x^ssoeiatioii, it waas 
gatliereti that during a recent tour amongst breeders of the Black and Whites in 
the Bontli Island, iMr. Kalaugher had been tremendously impressed rvith the Aualue of 
a,(h‘faiate feeding. ^‘Good breeding is a groat factor,” lie said, ”l 3 Ut good feeding 
is equally essential.” Mr. Kalaugher found that tlia dairy fa.rmers, whose herds 
recorded*the liighcst average luiik a.nd butter-fat returns, were invariably the farmers 
who fed their cows in the most liberal fashion, and with tlie most suitable rations. 
"Professor Wilber J. Eraser, of the ITiiiversity of Illinois, recently contributed a 
striking article on ‘”The. Forlorn Cow,” and declared that a general survey of dairy 
farms in the eastern half of the IJiiited States revealed the terrible iinclerfecdiiig of 
thousands of thin dairy cows. Sixty per cent., he said, were underfed. The 
professor liad counted in Illinois and Wisconsin the thin cows in a total of 234 
herds containing 4,235 cowas, 2,54S, or 60 jrer cent., of wliieli 'were; too thin to do 
tiieir liest •work. One year 62 per cent, of the cows counted were too thin in 
sixty-four dairy herds containing 1,000 cows. In the best-fed fourth of these herds 
only 16 per cent, of the cows were too thin, wdiercas in the poorest-fed fourth, 
09 per cent, were too thin to do their best work. In fourteen herds, or 21 per cent., 
every cow ivas too thin. ITet the owmers of both well-fed and poorly-fed herds had 
practically the same conditions for producing feed. The difference in the flesh 
and production of the cow’s was due almost entirely to the way they were fed— 
ur starved. 

Improved breeding, says the professor, has given us higher producing, more 
potentially profitable cows than rve ever had before. But what is the use of all this 
effort and expense to get better producers if we don’t feed two-thirds of them 
enough to allow them to produce abundantly. Apparently many dairymen think 
that, as soon as they give a cow some feed they get some milk from that feed, and, 
as quick as they get some milk they think that they get some profit from that milk. 
Kothing could be farther from the truth. Every cow on earth must use the feed 
reciuired for maintenance first, Ikccauso she cannot live if she does not have the 
nutriment necessary to support her body, and this requires far more? feed than 
most farmers realise. Cows are kept for profit, and yet there is no profit under 
average farm conditions until a cow has produced 4,000 lb. 4 per cent, milk, or 
160 Ib. fat, to pay for all expenses of the co-w, her feed, care, and housing up to 
this fu'odiictiom After this production is reached, two-thirds of any milk and 
fat produced above this goes for clear profit, under ordinary farm conditions. 

As Mr. Kalaugher truly remarked in the two-minute conversation referred to, 
the best feeders in Kew Zealand get the biggest returns. That is the experience 
in every eoimtry under the sun. ‘"^Bi’eed, weed, and feed,” is a slogan that should 
be pasted in the hat of every dairy farmer.—From ”Things We Talk About,” bv 
in '”riie New Zealand Farmer.” 

Shearing Kecords. 

The record for blade shearing is credited to Jack Howe, who, at Alice Downs 
Station (Queensland) in 1892, shore 321 sheep. In the same or following year he 
shore 276 sheep with machines at Barcaldine Downs Station (Queensland). The 
next tally of importance, and which is probably one of the highest, if not the 
highest, in Australia, was Dan. Cooper’s performance at Bundooran Station (Queens¬ 
land) in 1910, "when he shore 316 sheep with machines in eight hours and ten 
minutes. The record for one day at any individual shed was at Brookong (N.S.W.), 
■where, in 1902, approximately 170,000 sheep were shorn, the daily tally being over 
10,000 and the highest tally 10,361.—”The Australasian. ” 
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Orchard Notes 


AUGUST. 

THE COASTAL DISTRICTS* 

I N many centres the bulk of citrus fruits, with the exception of the late-ripenmg 
varieties, will have been harvested, and cultural operations should be receiving 
attention. 

Trees which show indications of impaired vigour will require a somewhat heavy 
pruning, both in respect to thinning and shortening the branches. Where the trees 
are vigorous and healthy a light pruning only will be necessary, except in the case 
of the Glen Eetreat mandarin. The deuseiy-gro-wing habit of this variety leads to 
a profusion of weak shoots, which, if allowed to develoj), will be responsible for 
overbearing and resultant small and inferior fruit at an early age. 

Where trees show signs of failing, investigations slioiikl be made at or near 
ground level for the presence of collar rot. The roots should be examined for 
disease, and in the North Coast districts for the presence of the citrus root bark 
ehamieller. A light application of paradichlorobenzene buried a few inches deep 
ill circular drills around the tree and with the surface stamxied firmly has been 
recommended for controlling tliis pest. The distance between the circular drills 
should be not more than 18 inches, and care should be taken to prevent the crystals 
of paradichlorobenzene from coming into contact with the roots^ It may be necessary 
to repeat the application after an interval of three or four w*eeks. 

Wliere it is necessary to control Black Spot, Melaiiose and Scab, the fungicide 
should be applied at the correct time. The control measures recommended are— 

For Black Spot. 

Bordeaux of 3-240 strength or Bordeaux of 3-2-40 strength -j- 1 per cent, of oil 
emulsion— 

(1) As soon as the fruit has set; 

(2) About a month to six weeks later; 

(3) If Black Spot has been serious previously, another application just prior 
to the February rains. 

For Melanose. 

The use of a similar fungicide— 

(1) Immediately the fruit has set; 

(2) A month to six weeks later, or more often if the weather conditions are 
exceptionally wet. 

For Scab. 

(1) Bordeaux mixture 6-4-40 or Bordeaux 6-4-40 4 - 1 per cent, oil emulsion 
immediately before the new growth commences; this will help to clean up fungus 
on the old scabs; 

(2) Bordeaux 3-2-40 or Bordeaux 3-2-40 -|- 1 per cent, oil emulsion at about the 
middle of the flowering period; this and subsequent applications are for the 
protection of young foliage and fruit; 

(3) Bordeaux as soon as the fruit has set; 

(4) If the season is exceptionally wet, it is advisable to give one or two further 
applications in order to keep the young fruit and foliage well covered. 

Where for any reason healthy trees of vigorous constitution unprofitable, 
they may be headed back—in fact, have the whole of the top removed—^leaving a few 
selected arms. All other branches should be cut away at their source of origin. 
The three or four remaining arms, whose lengths will vary from 2 to 4 feet, will 
form the future framework of the tree. Care must be taken to cover the whole 
of the exposed bark with a suitable coating of whitewash to prevent sunburn. The 
numerous shoots which will grow from the main arms ax*e suitably reduced, leaving 
from two to four ou each arm. Undler favourable conditions these will be in a 
fit condition to receive selected buds from desirable trees by the following autumn. 
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It is desiraUle that, ^viieii slioots intended for budding have attained a jcyigtli of 
from 6 to 9 ineiics, their terminals should be nipped off in order to stiffen tiieir 
growth and guard against the possibility of damage by strong wi-iids. 

BUntilizing should ].»e (-onipleted as early as possible, the mixture for tlie spring 
ai>].)lieatiOii being high in' readiK' "availabfe nitrogen. Ploughing should then be 
eompletedj the depth of which will be regulated by local conditions and the nature 
of the original preparation of the land. Following upon the ploughing the land 
should be ^ro^ked down to a fine state of tilth. On Idllside orchards attention should 
be given to the care of possible storm waters. Cultivation should bo so arranged 
as to form shallow drains or banks along the tree roAVS and across the lieaviest 
slope, leading' into suitable side drains which may be grassed to prevent erosion. 

The planting of trees may be continued and, with the exception of custa,rd 
apples, expedited. The attention of citrus growers should be confined to varieties 
suited to their local conditions. 

The pruning of grape vines should be completed, and where ^ cuttings for 
])hinting are required tliese should be selected, triiuniod, and lieeled-iii in slightly 
dry soil. Gaues intended for cuttings should not he allowed to lie about and dry 
out, but sliouid l:>C‘ ti-eated the day they are severed from the plant. Cuttings are 
t>er|UeutlT made of excessive length; however, from 10 to 12 inches is a suitable 
length which alloAVs for insertion in the soil so^ as to jicnanit of the top bud, with a 
short section of the iiiteniode, protruding abo\nA the surface. 


THE GRANITE BELT, SOUTHERN ANB CENTRAL TABLELANDS. 

A ll pruning otlier than that applied to peaches and varieties which are late in 
coming into growth should be completed this month, and the phiiiting of young 
trees, if not^already done, should no longer be delayed. Early planting is preferred, 
the sooner after the fall of leaves the better. The time is opportune (when there 
is indication of the buds swelling) to Avork over (where the stock is reasonably 
vigorous) unprofitable trees. Strap grafting, as advised by the local field officers, 
is the most satisfactory method of top-worMng deciduous trees. 

The pruning of vines should be postponed as long as circumstances permit, 
and these can only be gauged on actual observation as they are subject to nnieh 
variation. 

The usual Avinter working of the land is essential for the retention of moisture 
and aeration of the soil, but in shallow soils in which many orchards are planted 
deep w’orkiiig is most detrimental. The matter of seedling stocks for apples and 
the infeanor plants frequently receded from Southern nurseries prompts a query 
as to how many seeds have been stratified for spring planting, and if any effort 
is being made towards raising a local supply of nursery stock. 


WHAT THE YELLOW WHAPPEB MEANS. 

If your Joiiriial is enclosed in a yellow wrapper, it is an lEdlcatlon 
that yoiir snhscrlption lias expired. 

Kindly renew your-subsa’iption without delay* Write your Ml 
name plainly^ preferably in block letters. PLEASE USE THE OBHEB 
FOBM, which will be found on the last^ page of each Issue. 

Address yonr snbscription to' the Under Secretary^ Department of 
Agriculture and Stock, Brisbane. 
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Farm Notes. 


AUGUST. 

T he most important work during August will be the preparation of tlie land 
for all spring-sown erox)s. TIae better the eultivatioii the better the results 
that can be expected. Potato plaiitiug -will be in full swung this inoiitli, and in 
connection with this crop the jneveiition of diseases calls for special attention. 
Wliere possible, seed potatoes should be selected from localities which are free 
from disease; they should be well sprouted, and, if i>ossible, should not exceed 
2 oz. in w’eight. Seed x)otatoes of this size are more economical to use then those 
large enough to necessitate cutting. How^ever, if only large-sized seed are procurable, 
the' tubers should be cut so that at least two w^ell-developed eyes are left. The cut 
surfaces recpiire to be w^ell dusted with slaked lime or wood ashes as soon as possible 
after cutting. If considered necessary to i:)revent possible infection by scab, 
potatoes should be treated with hot formalin or acid corrosive sublimate. Details 
of the method enp^loycd may be obtained from the Department. When treatment 
has not been carried out prior to sprouting* it should be delayed until a day or so 
before planting. Wliere cut tubers are to be sown, they should be dipped before 
cutting. 

In localities w’here all danger from frosts is over, sweet potato cuttings may be 
planted out. This crop deserves more attention owing to its value for both culinary 
and stock food purposes. 

Arrowroot may also be planted this month in suitable localities. 

With the advent of 'warmer weather weed growth wall increase, and cultivators 
will be kept busy in growing crops, and land being prepared for sorghums, millets, 
maize, cotton, and summer growing crops generally. 
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Plate 44. 

Coreena Station Homestead, Barcaldine District, Western Queensland. 
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OUR BABIES. 

Under this heading a series of shoH articles ty the Medical and NufMg ^ 
Staffs of tM Queensland Bahy Clinics^ dea.ing wiili ike care ayid general welfo/re ; 
of iiihieSf hm been ly'anned in the hope of maintaining their health, increasing [ 
tlwir happiness, and decreaswig the number of avoideihle deaths. j 

WINTER INFECTIONS. 

f^UBING the next three months a large number of tourists from tiie 
^ South will visit Queensland to enjoy our glorious winter climate.. 
We do not expect them to come in summer, though our summer heat is 
not nearly so terrible as many imagine it. Even Queenslanders, for the* 
most part, enjoy the cool change and benefit from it. Their enjoyment 
would be flawless were it not for the prevalence during that season of 
the infections commonly called colds, catarrhs, and influenzas. Whether 
slight or severe, all these may be complicated by serious attacks of 
bronchitis and pneumonia. The aggregate disablement, expense, and loss 
of time from these infections are enormous, and they appreciably affect 
our death rate. The extremes of life—that is, the elderly and th(“ 
children—among us suffer most. 


How These Infections are Spread. 

Some protection may be obtained from vaccines, but these are advised 
chiefly for the elderly. We seldom use them for children. For them 
the avoidance of infection, as far as possible, is the way of safety. In 
schools little can be done beyond free ventilation,, avoiding only direct 
currents of cold air, and the free admission of sunlight. For the pre- 
school child and the infant much might be done by the mother, but owing' 
to lack of knowledge very little is done. 

Let us endeavour to supply as much of this knowledge as every 
mother should possess. These infections are caused' by living germa 
present in the mouth, nose, throat, and air passages. They are spread 
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Ilia inly by coiig-Miig in the form of an extremely fine invisible spray, 
wliicli floats around the sufferer, until it is dispersed by ventilation. 
They may be spread also by the moist Angers of young children smearing 
the secretions of iTioiitli and nose on to the person or clothes of other 
eliiklreii. This, like other bad habits, is easily prevented before* it 
'becomes a liabit. The spread of coughing is less easily controlled. 

Massive Infections. 

“Whether exposure to infection will cause illness depends on' two 
tilings—the massiveness of the infection and the resistance of the person 
attacked, massiveness we mean the number of disease germs niakirig 
the attack; by resistance, the powers of the body attacked to kill or 
disable the germs, and so render them liarmless. "With good resisting 
power a child iiiaj^ resist the infection, unless the dose of the germ Is 
;suffieientiy large to overeoine his resistance. 

Prevention of Infection. 

These infections are more prevalent in winter, ])ecaus.e then v'e live 
more indoors, often in closed rooms with little or no ventilation. There 
is no excuse for this in Queensland. The infections are carried about by 
persons who have slight attacks, or are recovering from attacks, or though 
themselves protected, distribute the genns to others. The danger is 
greatest in crowded ill-ventilated halls, where carriers are sure to be 
present during an epidemic. It is a very simple and easy tiling to keep 
babies and young cliiidren awmy from indoor crowds. 

If a child i^etiirns from school with a cold, how seldom is any attempt 
made to prevent his eominunieating it to the younger children! The 
mother may not be able to protect the younger ones fi^om the germs 
alisolutely; but she can do much to dimmish the massiveness of the 
infection. 

‘'Colds’" are Not Caused by Cold. 

Cold by itself can never cause these infections. This has been well 
•shown by the ininuinity of those exposed to extreme cold on polar 
expeditions. Chilling may temporarily lower the resistance, and if the 
Xierson chilled happens to be a carrier of the infection, may bring on an 
attack; but this probably rarely happens. The chilly feeling at the 
commencement of an attack is part of the disease, not its cause. In 
young children ^xe may always assiune tliat the infection has been 
received from some other person, "Winter infections are not caused by 
going out into the fresh air, hut by sitting in stuffy rooms with other 
]:)eople, one of wliom happens to be a carrier. 

It must be remembered that once a child has a cold he must l)e 
|)rotected' from chills, which increase the risk of pneumonia. If lie is 
chilly or feverish, keep him in bed. “When he is well, to overclothe him 
■and keep him indoors will only make him more susceptible. 

To Increase Eesistance. 

Good ivholesome food containing everything necessary for health, 
including all the vitamins, is the main thing. The breast-fed infant has 
more resistance if his mother takes enough milk, wholemeal bread, 
wholemeal porridge, and green vegetables, together with some butter, 
cheese, and eggs. The artificially-fed baby should have some eodliver oil 
emulsion, and when he is old enough some cerevite porridge. The 
toddler should have plenty of milk (one pint daily), wholemeal or 
cerevite porridge, some butter, egg, fresh vegetables, and fruit. For a 
delicate child we may add some eodliver oil emulsion. 
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IN THE FARM KITCHEN. 

SOUPS. 

Cold Weatlier Recipes. 

Stoek is tlie fotuidatioii of all soxips^ so the maldiig is simpie. Stock is the 
liquid obtained from boiling bones in water to draw as imieh nutriment out of them 
as is possible. The bones should be broken up and washed, then put into cold 
water with a little saltj about t-wo quarts of water to two pounds of bones is an 
•arera ge allowance. 

Bring the water slowly to the boll, then remove the scum and simnicr gmitly 
for three or four hours. A favouring of carrot, onion, and turnip is ^usually 
added. These vegetables are washed and prepared and put in whole, after the 
water has come to' the boil. 

Veal bones contain more gelatinous matter than either beef or inutton, sq veal, 
bones are used for making jellied stoek. ^ Eish stoek is made from hsli bones; 
vegetable stoek from vegetables only; white stoek from veal, rabbit, or chicken 
bones; and brown stoek from beef bones. First stock is the liquid obtained from 
the tirst boiling, while second stock is the liquid obtained from re-boiling the bones 
with a second lot of water. Pot liquor is the liquor in which a joitit has been 
boiled. 'This does not contain as niueli goodness as stock, but makes a very good 
foundation for soup. If veiy greasy, leave it to get cold, then skim off the fat 
before using it. 

Mulligatawny Soup. 

Take 1 quart stoek, 1 oz, butter, 2 teaspoonfuls eiirry-pownler, 1 tablespoouf ul 
tioiir, 1 turnip, teaspoonful curry-paste, 1 oz. ham, 1 onion, lemon juice to taste, 
1 apple,, 1 small carrot. 

Peel and cut the onion into rings. Dice ham. Heat the butter in a saucepan. 
Add onion and ham and fry until brown. Add peeled, sliced apple, scraped, sliced 
carrot, and diced, peeled turnip. Stir in curry-powder, curry-paste, and stoek. 
Cover. Bring to the boil and simmer very gently for one hour. Bub through a 
sieve. Thicken with a tablespoonful of flour, mixed until smooth with a little cold 
water, and stirred very gradually into the soup. Bring to the boil, boil for a few 
iniimtes, then serve at once. 

Cream of Oats Soup. 

Take 1-j pints stoek, 6 peppercorns, i pint milk, small piece of turnip, 1 onion, 
f cupful oats, piece of carrot, blade of mace, i oz. butter, salt, and pepper. 

Alelt the butter in a saucepan. Add peeled and sliced onion and carrot. Cook 
until browm for a minute or two. Carefully add stock, peeled turnip, and herbs. 
Season to taste with pepper and salt, then add the oats. Cover the pan and simmer 
for forty-five minutes. Bemove from the gas, strain, stir in the milk, gradually 
reheat, and serve at once. 

Haricot Bean Soup. 

Take 1 lb. haricot beans, I peeled turnip, 2 oz. dripping, 2 tomatoes, 2 large 
onions, 1 stick celery, 1 pint milk, 2 quarts water, sprig of parsley, pinch of mace, 
salt and pepper to taste. 

Soak the beans overnight in cold water. Next day, drain and add to water 
with mace, diced vegetables, pepper, and dripping. Bring to the boil and boil for 
three hours, adding the tomatoes half an hour before the soup is cooked. Bub 
through a wire sieve. Add milk, minced parsley, and salt to taste. Keheat and serve. 

Cd"§k:-a«Leek!e. 

Take i boiling fowl, 1 bunch of leeks, I carrot, 1 turnip, 1 onion, 2 sticks 
celery, 3 oz. rice, salt, pepper, 2 bay leaves, 2 quarts cold winter. 

Wash the leeks and peel the carrot, turnip, and onion. Cut the leeks into 
four and the other vegetables into dice. Chit up the fowl and put it into a pan with 
the cold water and one • teaspoonful salt. Bring v^ery slowly to the boil and add the 
vegetables. Simmer very gently for two hours or until the fowl is tender. If it is 
allowed to boil it will be hard and tough. Bemove the fowl and hay lea\4s Wash 
and add the rice 'and sihimer for 'twenty minutes. Cut the 'wliite meat off "the fowl 
and put the pieces in the soup to re-heat. Season with salt and pepper and serve' 
Water is simmering when a bubble rises now and then at the side of the pan 
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Pumpkin Soup. 

Take 2 lb. piiuvpkiii, I bead celery, 1 leek, 2 oz. butter, 1 cupful milk, .1 (jiiart 
stock, salt, pepper, and a little grated nutmeg. 

Cut up the leek, pumpkin, and celery, and put tliein in the lioiling stock. 
Simmer for one liour and rub through a very fine sieve. Re-heat and add milk, 
salt, pepper, and nutmeg to taste. Put in the butter and serve. 

Bice and Tomato Puree. * 

Take 1 large tin tomatoes, 1 carrot, 1 onion, 1 pint stock, a fcnv celery seeds, 
pepper, salt, 2 oz. rice. 

Peel and slice the onion. Scrape, -vvasli, and slice the carrot. Wash the rice 
well. Put all these ingredients into a saucepan, add the tomatoes with tlieir licpior, 
the stock, and the celery seeds tied up in a small piece of muslin. Season well with 
pepper and salt. Bring to the boil and cook slowly until the rice and vegetables 
are quite tender. Stir occasionally to pevent the rice .from sticking. Take out the 
celery seeds and rub soup through a sieve. Rinse out the saucepan, pour the soup 
back into it, and re-heat. Taste to see if well seasoned, then serve. If the soup is 
not a good colour, add a few drops of cochineab If liked, this soup may be thinned 
down with some more stock. 

Vegetable Broth. 

Take 1 lb. gravy beef, I lb. beef or veal bones, 1 small turnip, 21 pints cold 
w’ater, 1 large onion, 1 carrot, 1 clove, 1 bay leaf, salt, and pepper to taste. 

Cut the beef into small pieces and place it with the broken bones in a saucepan. 
Add the water. Stand aside for one hour, then bring slowly to boiling point. Skim 
and simmer gently for two hours, and strain. Add peeled and chopped onion, carrot, 
turnip, clove, bay leaf, and seasoning to taste. Cover and simmer till vegetables 
are tender. 

Cream of Pototo Soup. 

Take 3 potatoes, 2 slices onion, I quart milk, 2 tablespoonfuls flour, i teaspoonfiil 
celery salt, 3 tablespoonfuls butter, 1 tablespoonful chopped x>arsloy, salt and i)opper 
to taste, cayenne. 

Cook the potatoes until they are soft, then scald the milk anil onion in a double 
boiler. Dmin potatoes and add milk after removing the onion. Bub through a 
sieve, and return to the double boiler over the heat. Melt the butter, add flour, and 
continue stirring all the time. Pour some of the hot milk mixture over the thickening, 
then return to the saucepan and cook altogether for five minutes. Lastly add the 
parsley and seasoning, and serve very hot. If the soup is, too thick, dilute it with a 
little hot water or milk. 

Oravy Soup, 

Take IJ lb. shin of beef, 1 carrot, T medium onion, 1 stalk celery, 1 tablespoonful 
cornflour, Ii‘ quarts water, | turnip, 1 oz. butter, 2 bay leaves, pep})er and salt to 
taste, 3 tablespoonfuls water. 

Wipe the meat and cut into dice, then place in a saucepan. Pour over the 
water. Cover and bring to the boil and allow to simmer gently. Pry the sliced 
carrot, turnip, and celery in the butter (or dripping) till brown, then add to the 
soup. Put in the bay leaves. Simmer for three hours, then rub through a sieve. 
Dissolve the cornflour in three tablespoonfuls of water and stir into the soup. Boil 
four minutes, stirring constantly. Season to taste and serve. 

Crecy Soup, 

Take 2 bunches of carrots, 2 quarts stocky -I pint milk, salt, pepper to taste, 
1 tablespoonful plain flour, | oz. butter. 

Scrape the carrots, and cut each into about eight pieces. Melt the fat in a stock 
pot and add to it the carrots. Pry gently, about 10 minutes, but do not l>rown 
the carrots.^ Then add the stock and simmer till tender (about one hour). Rub all 
through a sieve, re-heat the puree, then add the milk. Blend the flour to a smooth 
paste with a little cold milk or stock, stir in with a wooden spoon, and cook gently 
for about five minutes. Season to taste and serve very hot. 
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Celery Cream Soup, 

Take 1 bead celery^ 1 pint water or stocky 1 pint milk, salt and pepper, 1 dessert-' 
spO'OiifuI butter, 1 dessertspoonful sago. 

Wasli the sago, and X 3 ut it to soak in tbe niilk. Bice tlie celery and put on. 
to boil with wate/oir stock and seasoning. Bimmer gently for hour, then add the- 
mi'lk, the butter, and sago. Simmer till the sago is clear, then serve. 

KIdaey Soup. 

Take 1 ox kidney or 2 sheep-’s kidneys, 1 dessertspoonful butter, level table- 
spoonful flour, ^ onion, 1 quart of good stock, pinch mustard, pepx>ex*, and salt. 

Peel and dice onion, and skin and dice kidneys. Make the butter hot in a pan,, 
and add the onion. Pry till lightly browned, then add kidney and fry about five 
minutes, stirring to prevent overbrowning. Add the flour, mustard, and seasoning 
and fry a few minutes longer. Then add half the stock and stir till the stock boils.. 
Simmer about half an hour, then add remainder of stock, and cook another 20 
minutes. If necessary, thicken with a very little cornflour blended with cold water.. 

Arttcliolie Soup. 

Take 2 lb. artichokes, 1 tablespoonfui butter, 1 pint stock, 1 onion, 1 pint milk,. 
1 heaped tablespoonfui flour, 1 blade mace, pepper and salt. 

Scrape artichokes and put on to boil in sufficient cold water to cover. Cook 
till soft enough to be rubbed through a rather coarse sieve. Brain and rub through 
sieve wuth a ivooden spoon. Heat the milk 'with, the mace and seasoning. Then melt 
buttei*, stir in flour till smooth, add the stock, the milk, and last the artichoke puree.. 
Bring to boil and serve. 

Cauliflower Soup, 

Take 2 quarts stock, 1 white cauliflower, Parmesan cheese, chopped parsley. 

Boak cauliflower, then cut into very small pieces. Plunge into boiling water ami 
boil rapidly till quite tender, adding sufficient salt to season. Strain into soup tureen 
or soup plates, and pour over the stock, w’hich has been well seasoned and brought 
to the boil, Grate a little cheese over each soup plate of soup, or into the tureen,, 
and add a pinch of chopped parsley to decorate. 

Rice Soup, 

Take 3 cups chicken or rabbit stock, 1 cup milk, 1 teaspoonful rice, pepper, salt,, 
1 egg yolk, blade of mace, little finely chopped parsley, shallot or i onion. 

"Wash rice, and cook in sufficient water to cover, till grains are swollen and 
tender. Drain, pour cold water over, then drain and place in saucepan. Add the 
stock, the finely sliced onion or shallot, pepper and salt, and cook a little longer^ 
then rub tbrough a sieve. Heat the milk with the mace and seasoning, and pour 
the milk on to the rice puree. Eeheat, and just before sending to table stir in the 
Ggg 'which has l>eeii beaten with a little cold milk. Add the parsley, and servi*. 
Bo not boil after addition of egg, as soup will curdle. 

Potato Soup. 

Take 1 lb. potatoes, 1 large onion, 1 tablespoonfui butter, 1 dessertspoonful 
chopped parsley, 1 tablespoonfui flour, 1 quart stock, 1 teaspoonful cream, pepper 
and salt. 

Slice the prepared onion, and fry in the butter (without browning) for 35 
minutes or so.^ Add the potatoes (pared and sliced) and the stock. Bring to boil, 
skim, and continue boiling till potatoes are tender. Eub through sieve, add seasoning, 
and reheat. Mix flour with a little cold milk, stir into soup, and just before serving 
add the cream and the chopped parsley. 


IN THE KITCHEN GARDEN. 

Should showery weather be frequent during July, do not attempt to sow seeds on 
hea'vy land, as the latter will be liable to clog, .nnd hence be injurious to the young' 
plants as they come up. The soil should not be reworked until fine weather has lasted 
sufficiently long to make it friable. In fine weather get the ground ploughed or 
dug, and let it lie in the rough until required. If harrowed and pulverised before 
that time, the soil is deprived of the sweetening influences of the sun, rain, air, and 
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frost. When the ground has been properly prepared, make full sowings of cabbage, 
carrot, broad beans, lettuce, parsnips, beans, radishes, leeks, spring onions, beetroot, 
eschalots, salsify, As westerly winds may be expected, plenty of hoeing and 
'watering will be required to assure good crops. Pinch the tops of broad beans 
wMch are in flower and take up peas which require support. Plant out rhubarb, 
.asparagus, and artichokes. In warm districts it will be quite safe to sow cucumbers, 
marrows, squashes, and melons during the last week of the month. In colder 
localities it is better to wait till the middle or end of August. Get the ground ready 
for sowing Preneh beans and other spring crops. 

The continued production of rhubarb may be greatly assisted by giving a heavy 
mulching of manure and hoeing it well into the soil. Keep the beds well watered, 
and give regularly a dressing of liquid manure, say, once a week. 

It is not necessary to use forcing manures on the young stock, as plants are 
ruined if forced in the early stages of growth. 

The rhubarb makes rapid growth during the autumn and vSpring, and when stalk 
cutting has been started liquid manuring and manuring may be given. 





j Plate 45. 

Giant;; scrub box-trees along the bottom of Nixon Gorge, Lamington Plateau. 





Plate 46. 

Eastern entrance to Kennedy Sound, Whitsunday Passage, from Oldfield's Hill (412 ft.), on Lindeman Island. 

TMs scene is typical of the beauty of more than a thousand miles of Coastal Queensland. In these quiet waters 

innumerable species of edible fish abound. 
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RAINFALL IN THE AGRICULTURAL DISTRICTS. 


TiOLB SHOWING THE AVEEAGE RAIOTALL FOR THE MONTS OF Kay IN THE AGEIGULTUBAL 

Disojeicts, together with Total Rainfall during 1936 and 1935, for Comparison. 


Divisions and 
Stations. 

Aver 

RAIN] 

AGE 

FALL. 

TOI 

Raini 

AL 

■■ALL. 

Divisions and 
Stations. 

Average 

Rainfall. 

Total 

Rainfall. 

May. 

No. of 
Tears’ 
Re¬ 
cords. 

May., 

1936. 

May., 

1935. 

May. 

No. of 
Years’ 
Re¬ 
cords. 

May, 

1936. 

May, 

1935. 

North Coast* 

In. 


In. 

In. 

Central Highlands. 

In. 


In, 

In. 

Atherton 

2*24 

35 

3-47 

5*07 

Clermont 

1*27 

65 

1*03 

0*1 r> 

Cairns 

4-56 

54 

4*81 

7*52 

Gindie 

0*88 

37 



Cardwell 

3-64 

64 

3-51 

4*99 

Springsure .. 

1*23 

67 

l-OB 


Cooktown 

2*84 

60 

3-28 

3-53 






Herherton .. 

1-76 

50 

1*60 

4-40 






Ingham 

3*68 

44 

2*69 

5*69 






Innisfail 

12.54 

55 

14'49 

14*88 






Mossman Mill 

3*94 

23 

4*09 

7*67 

Darling Downs. 





Townsville .. 

1*30 

65 

0*54 

2*37 











Dalby 

1*31 

66 

0*49 

1-81 

Central Coast, 





Emu Vale .. 

1-15 

40 

0*56 

1*10 






Hermitage .. 

1*16 

30 


0*81 

Ayr. 

1*14 

49 

0*10 

1*73 

Jimbour 

1-22 

48 

0*31 

1*81 

Bowen 

1-31 

65 

0*38 

1*82 

Miles 

1*48 

51 

0*15 

0*81 

Charters Towers 

0-80 

54 

0*38 

1*15 

Stanthorpe .. 

1*82 

63 

0*82 

1-03 

Mackay 

3*82 

65 

4*09 

30*80 

Toowoomba 

2*16 

64 

0*43 

1-73 

Proserpine .. 

4*41. 

33 

2*61 

5*87 

Warwick 

1*51 

71 

0*71 

0*95 

St. Lawrence 

1*76 

65 

2*65 

1*03 






South Coast. 










Biggenden .. 

1-71 

37 

1*59 

2*55 

Matanoa. 





Bimdaberg -. 

2*58 

53 

2*91 

2*34 






Brisbane 

2-75 

85 

1*14 

1*55 

Roma 

1*38 

62 

i 0*23 


Caboolture .. 

2*78 

49 

3*82 

1*28 






Childers 

2*10 

41 

2*28 

1*33 




i 


Crohamhnrst.. 

4-81 

43 

4*42 

2*88 




f 


Esk. 

1'03 

49 

0-71 

1*33 






Gayndah 

1*5 6 

05 

1*91 

1*65 






Gympie 

i 2'81 

66 

1*71 ; 

2*36 

State Farms, <jhc. 





KilMvan 

L81 

57 

2*80 

1*68 






Maryborough 

2*99 

65 

2*95 

2-54 

Bungeworgorai 

0*85 ; 

22 

0*06 

0*08 

Nambour 

4-06 

40 

5-34 

2*80 

Gatton OoTlege 

1*61 

37 

0*62 

5*13 

Nanango 

1*52 

54 

0*96 1 

1*37 

Kairi 

2*06 

22 



Rockhampton 

l '(!2 

! 65 1 

1*06 I 

1*09 

Mackay Sugar Ex¬ 





Woodford 

2-85 

49 I 

' i 

2*48 

i 1 

1*65 

periment Station , 

3*37 

' 39 

3*32 j 

8*36 


A. S. BIGHAEDS, Divisional Meteorologisit 


CLIMATOLOGICAL TABLE—MAY, 1936. 

Compiled ekom Tiubqkaphio Eepokts. 
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SH;S 

lDE Temperature. 


Rain 

FALL. 

Districts and Stations. 

o 

Gg cS 

Means. 


Extremes, 


Total. 

Wet 

Days. 


< 

Max. 

Min. 

Max. 

Date. 

Min. 

Date, 

Coastal. 

In. 

I 

Deg. 

j Deg. 

Deg. 


Deg. 


Points. 


Cooktown .. 

29*91 

81 

67 

84 

1^,4 

52 

26 

328 

1,5 

Herberton .. 


71 

58 

77 

5 

43 

22 

160 

IB 

Rockhampton 

30-09 

79 

61 

83 

. 14 

! 50 

21 

106 

10 

Brisbane .. 

30*17 

73 

57 

80 

j 31 

51 

29 

114 

11 

Darling Downs. 










Dalby 

30*15 

75 

■ 48 

SO 

12,13 

1 '35 

6 

51 

4 ' 

Stanthorpe 

.. i 

66 

41 

77 

! ■ 2 

25.. 

20 

S3 

6 

Toowoomba 

.. 

70 


77 

9 

37 

20 

43 

7 











Georgetown .. ..1 

29*94 

85 

■ '■■m 

90 

12,13 

43 ' 

' 22 

47 

2 

Bongreach ,, 

30-96 

BO 

53 

, 86 

is 

41 

21 

180 

, ' 4 ' 

Mitohell .. 

'Western 

Bnrketown 

30*14 

■74. 

.43. 

79 

12,13, 
14 

29 

21 

53 


29*94 

85 


91 

18 

5.5 

21.22 

282 . ' 

' 5 ' ' 

Bonlia .. 

30*03 

SO 

65 

88 

10 

46 

- 22 

321 

8''' 

Thargomindah 

30*11 

75 

50 

82 

1,10, 
11,12 

,39 

7' 

68 

'1' 
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ASTROMOMICAIi BATA FOR QUEENSBAMD. 

Times Computed by D. EGLIOTON akd A. C* EGLINTON. 


MMES OF S¥1BISE, SWISBT* 
AMB MO01EISB« 


AT WARWICK. 

MOONRISE. 



July. 

1936. 

August, 

1936. 

July. 

1936. 

Aug., 

1936. 

Elies. 

Sets. 

Rises, i 

Sets. 

Eises. 

Rises. 




1 


p.m. 

p.m. 

1 : 

6-45 

5*7 

G-35 ‘ 

5*21 

2*1 

3*26 

'2 

6*45 

6*7 

6*84 i 

5-22 

2*49 

4*29 

s 

6*45 

5*7 

0*83; 

6*23 . 

3*43 

5*33 

4 

6-45 

5*8 

0*33 ! 

5*23 

4*40 

0*38 

5 

6*45 

5*8 

6*32 i 

5*24 

5*40 

7*41 


6-45 

5*S 

6*31 i 

5*25 

0*43 

•8*44 

7 

6*45 

5*9 

0*31 1 

5*25 

7*45 

9*47 

8 

6*45 

5*9 

6*30 

5*26 

8*47 

10*56 

9 

0*44 

5*9 

6*29 

5*26 

9*50 

.. 







a.m. 

a .0 

6*44 

5*10 

6*28 1 

5*26 ; 

10*53 

12*4 

n 

0*44 

5*10 

6*28 i 

5*27 

11*57 

1-5 

12 

6-44 

6*11 

0*27 

5*27 ' 

a.in. 

2*8 

IS 

0-43 

5*11 

6*26 

5*28 

1*3 

3*5 

u i 

0*43 

5*12 

6*25 

5*28 

2*8 ! 

1 3*59 

15 1 

0*43 

6*12 

6*24 

5*28 

3*12 

4*44 

u ; 

0*43 

5*13 

6*23 

6*29 

4*13 i 

5*25 

17 ; 

; 6*42 

1 5*13 

6*22 1 

5*29 

5*11 ! 

6*1 

IS; 

: 0*42 

; 5*14 

6*21 j 

5*30 

6*6 ; 

6*33 

19 i 

; 0*42 

i 5*14 i 

6*20 1 

6*30 

0*48 

j- 7*5 

20 ; 

; 0*41 

; 5*16 I 

6*19 1 

i 5'3i , 

7-81 

i 7*36 

21 ' 

; 6*41 

j 5*15 1 

6*18 . 

5*31 

8*1 

i 8*9 

22 

I 6*41 

i 5*16 

8*17 . 

5*32 

8*34 

! 8*41 

23 

i 6*40 

1 5*16 : 

6*16 ^ 

5*32 

9*0 

j 9*15 

24 

i 6*40 

1 5*17 

6*15 

5*33 

9*36 

! 9*52 

25 

I 6*39 

1 5*17 

6*14 

5*33 

10*7 

i 10*33 

26 

' 6*38 

j 5*18 

6*18 

5*34 1 

10.40 

11*21 



f 




p.m. 

27 

6*38 

1 5*18 

0*12 

i 5*34 ; 

11.17 

12*13 

28 

j 6*37 

i 5*19 

6*11 

j 5*35 ! 

11*55 

1*10 





i 

p.m. 


20 

1 6*86 

1 5*19 

0*10 

i 5*35 1 

12*41 

2*9 

SO 

j 6*36 

1 5*20 

6*9 

! 5-36 i 

1*32 

3*13 

SI 

1 6*35 

i 5*21 

6*8 

' 5*30 

2*27 

4*17 


Wiases a! tlie Occuitatioiis, ae. 

5 July O Full Moon 3 22 

12 „ 3) Last Quarter 10 6 p.m, 

10 „ @ New Moon 3 14 p.m. 

27 „ C First Quarter 5 22 a.m. 

Perigee, 16tli July, at 7 a.m. 

Apogee, 2Sth July, at 6*36 a,m. 

Jupiter and tlie Moon will be 'within 2 degrees of 
one another at 4 a.m. on the 3rd, when both are about 
an hour below the eastern horizon. 

On the same date the Earth in its orbital reyolution 
round the Sun once a year, 'Will reach its greatest 
distance attainable from it. Taking 98 million miles 
as the ordinary distance this will be increased by 
about million miles on that date. 

On the 6th of July Satxirn will cease to move 
eastw^ard from our i)oint of view and from that time 
until nearly the end of the year it will apparently 
have a westw'ard motion, amongst the stars of 
Aquarius. 

A partial eclipse of the Moon will take place in 
the early morning hours of 5th July. At 2*27 the 
Moon will enter the Umbra or darker part of the 
Earth^s shadow, w*hich will increase until 3*25 and 
leave it at 4*24 a.m., about 2 hours before the Sun 
rises and the Moon seta. 

Saturn will be technically in conjunction with the 
Moon on the 10th, but as it will be 8 degrees from it, 
more than the length of the Southern Cross, and as 
1 it 'Will occur only an hour before midday a popular 
spectacle cannot be expected. 

On the 16th the planets Mercury and Mars will 
apparently approach one another so closely that 
they will appear to be touching. However, the Sun 
rising about half an hour after the planets a flood 
of daylight will spoil this extraordinary phenomenon. 

On the 24th the swift planet Mercury will be in 
the part of its orbit farthest from the Sun, and so 
nearly in a line with it from the Earth that it will 
escape a transit of the Sim’s face by only 1 degree 
36 minutes; this, however, is more than a diameter 
i and a-half of the Moon. On this occasion Mercury 
will be almost times its ordinary distance from 
the Earth. 

A second conjunction of the Jupiter and the Moon 
in this month 'will occur on the 30th at 9 o’clock 
in broad daylight. 

Mercury rises at 5*9 a.m., 1 hour 30 minutes before 
the Sun, and sets at 3.41 p.m., 1 hour 26 minutes 
before it on the 1st; on the 15th it rises at 6.2 a.m., 
41 minutes before the Sun, and sets at 4.23 p.m., 
49 minutes before it. 

I Venus rises at 6.48 a.m., 2 minutes after the Sun, 
I and sets at 5.8 p.m., 1 minute after the Sim on the 
1st; on the 15th it rises at 7,2 a.m., 20 minutes after 
the Sun and sets at 5.31 p.m., 18 minutes after it. 


3 Aug., O Full Moon 1 47 p.m. 
10 „ 3) Last Quarter 6 69 a m. 

17 „ 0 New Moon 121 p.m. 

25 „ (f First Quarter 3 49 p.m. 

Perigee, 7th August, at 1.48 a.m. 
Apogee, 22nd August, at 7.12 p.m. 


For places west of Warwick and nearly in the same latitude, 28 degrees 12 minutes S. 
add 4 minutes for each degree of longitude. For example, at Inglewood, add 4 minutes to the 
times given above for Warwick; at Goondiwindi, add 8 minutes: at St. George, 14 minutes; 
at Cunaamulla, 25 minutes; at Thargomindah, 33 minutes; and at Oontoo, 43 minutes. 

The moonlight nights for each month can best be ascertained by noticing the dates when 
the moon will be in the first quarter and when full. In the latter case th© moon will rise 
somewhat about the time the sun sets, and the moonlight then extends all through the night; 
when at the first quarter the moon rises somewhat about six hours before the sun sets, and 
it is moonlight only till about midnight. After full moon it will he later each evening before 
it ris^, and when In th© last quarter it will not generally rise till after midnight. 

It must he remembered that the times referred to are only roughly approximate, as the 
relative positions of the sun and moon vary considerably. 

[All the particulars on this page were computed for this Journal, and !»hould ,not b© 
reproduced without acknowledgment.] 










AllUAL BATES OF SUBSCKIPT101. 

Farmers, Graziers, Horticulturists, and Schools of Arts, . die. SMUlMf. 
members of Agricultural Societies, Fite Shilling’s, inclTidlng postage. Genera! 
Public, Tea sMliings, including postage. 


VoL. XLVI. _ I august, 

Event and Comment 


Part 2 


The Future of the Tobacco Industry* 

AM hopeful that this Conference represents something more 

than the mere coming together of officers to discuss the problems of 
tobacco production without suitable co-operative action being taken to 
ensure the co-ordinatiou of our separate efforts. I am hoping that 
the old phrase ^ mine and thine ^ is going to totally disappear from 
the higher branches of agricultural science, and that a greater degree 
of close co-operation among the various States will be observed/^ As 
expressed by the Minister for Agriculture and Stock, Hon. Prank W. 
Bulcock, that was the keynote of an interstate conference of scientific 
and technical officers specialising in tobacco problems, which was hdd 
at Brisbane during the last week in July. Dr. T. B. Dickson, chief of 
the Division of Plant Industry, Commonwealth Council of Scientific 
and Industrial Research, presided* 

Continuing, Mr. Bulcock said that it was considered that of ail the 
technical workers in the Queensland Department of Agricnlture, the 
tobacco staff was engaged in the solution of some of the most complex 
problems and were employing the most scientific methods in their scheme 
of research. At this early stage no one eouid aetually say that he had 
gauged the full value of soil types, and it was hoped that a period of 
careful experimentation would lead to the full exploitation of soil 
.'Tcsourees' in'the:;'production of,,different'qualities' of leaf'which .would 
produce the blends palatable to Australian-tastes. 
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Tile Minister referred to certain regrettable tilings wMch bad hindered 
the development of the tobacco industr^^^ during the recent period of 
revival in this State. The first was that the result of one yearns experi- 
liieiits in certain areas had been regarded as being applicable to general 
coiiiiiierdal production throughout Queensland; the second had to do 
with the growth of mushroom manufacturing companies during the 
early boom period. These small concerns handled practically any and 
every kind of leaf and supplied the market with a product which had 
done imicli to mar the reputation of Australian grown tobacco. In 
the early days most people would have preferred to cease smoking 
altogether rather than smoke the Australian leaf. No effort must be 
spared to destroy this unhappy prejudice which had been set up in the 
average smoker’s mind. 

In the matter of soil type determination there was a large amount 
of work to do, and Queensland could he depended upon to do her share. 
Already two officers had Iieen sent overseas to investigate tobacco 
culture in its various phases, and the data collected as a result of these 
expeditions liad been made available to the C.S.I.B. Other officers 
had devoted their attention to the more oi’ less domestic side of tobacco 
production. 


The Pooling of Brains. 

IMHILE there were many problems which had to be tackled by 
research workers in tobacco, there were certain items of particular 
importance which would have the first attention, Mr. Bulcock added. 
One difficulty which had to be contended with in Australia was the 
shortage of trained, man power, and in using that man power it not 
infrequently happened that, through overlapping and duplication of 
' services, a certain amount of effort was dissipated. The fact that it 
was possible for members of aU the research organisations in Australia 
to meet and discuss relevant matters, with the idea of rendering mutual 
assistance, indicated that it might be possible to pool our big tobacco 
probieiiis and have them distributed among the different bodies in a 
Way that would enable one State to devote itself to a particular problem, 
another State to another, and so on, as was done in the case of the 
' dairying industry. This would be a big step towards obviating the 
dissipation of scientific effort. 


Ill the field of legislation Mr. Bulcock suggested to the Conference 
that a suitable resolution should be framed which would have this 
matter included on the agenda for the next meeting of the Australian 
Agricultural Council with the idea of bringing about some degree of 
' uniformity of enactments giving a greater measure of protection to the 
' industry as a whole. Legislation was especially necessary to cope with 
the problem of seed imports. This matter was of pressing importance, 
and he rather favoured the idea o£ all importations being handled by 
"'Some central body such as'the Council • of Scientific and Industrial 
Research, 
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So-far as Queensland ^¥as concerned, there was nothing iiisiiiart 
about the attitude adopted to agricultural research, and no work was ] 
undertaken purely for the benefit of our ow^n State. We were ever * 
willing to make available the data which -were being aeeiiimilated in] 
the various fields of research.’ Ail other States Avere equally anxious ; 
to exchange reports and opinions and in this way a fair measure of] 
co-ordination was attained. : 

An Ail-Australian Industry. ' 

DEVESTING to the matter of prejudice against Australian tobacco, . 

‘ Mr. Biilcock pointed out that, although most smokers were ignorant 
of the fact, a very large quantity of Australian leaf was being included 
in a goodly number of the popular brands on the market at the present 
time. He again stressed the necessity for the thorough exploitation . 
of our soil types so that a wide range of leaf type would be produced, 
enabling the manufacturers to put out quality blends. This matter ' 
presented constant scope for effort, and the future of the industry 
depended upon what results accrued. We should not be content to ‘ 
have merely a percentage of our home grown leaf on the market, but 
should strain every effort to make tobacco an all-Australian industry. 
Only co-operation among all the States would achieve this end. 

Special tribute was paid to the work of the C.S.I.R. by Mr. Bulcoek,, 
who stated that the work of this body was proving of invaluable assist- • 
ance to the development of agriculture in Australia, By reason of the 
fact that their efforts were in no way spectacular much that they 
did went unrecognised and unlauded by the people. The evolving of the 
vapour treatment for the control of blue mould in seed beds was an 
especially meritorious performance. 

Mr. Bulcoek extended to delegates a hearty welcome to Queensland. 
He felt sure that the visitors would share his opinion that Queensland 
was a very progressive State, which would probably one day be the 
most important tobacco producer in the Commonwealth. He assured 
them that any matter touching Queensland which they cared to refer 
to him as a result of their discussions would receive his most careful 
consideration. „ \ , , . , ' 

' ' ' ' ' ' ' ■ ' . , , ' !' 

The Meat Industry—A Correction. 

J N a paragraph on the meat industry on this page of the July issuer' 

the Premier, Hon. W. Porgan Smith, was quoted as saying in the^ 
course of a Press interview at Fremantle that one thing was qiiit^l 
certain; there is now a future for.the frozen meat industry... V’ In! 
the original message from which the quotation was made the word 
frozen'* was substituted in error for the word/‘chilled,** The actual 
words used by the Premier were:—“One thing is quite certain; there 
is now a future for the cMlledr meat industry, and we must improve 
the quality. We must produce a better type.** 
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Agricultural News Service to 
the Country Press. 


JSA ATTERS agricultural develop so quickly at 
* ^ times that it has been deemed necessary, in 

order to give a last-minute service, to issue a weekly 
Bulletin to the Country Press. 

It is the aim of the Department to give an 
efficient service, and consequently matters of 
immediate and outstanding importance will be dealt 
with through the columns of the “ Weekly News 
Bulletin.” It is not intended that the Bulletin shall 
supersede the “ Agricultural Journal,” but rather that 
it shall be complementary to it. 

Highly-trained agricultural scientists, who can 
speak with definite authority upon the questions with 
which they deal, will be regular contributors to its 
columns, and I hope that our new venture will prove 
to be another link in the chain of co-operation 
between the Producer and the Department of Agri¬ 
culture and Stock. 

The task of preparing a weekly Bulletin, without 
addition to our staff, is a big one, but it is felt that 
the value of a weekly agricultural information service 
will fully justify our efforts. 

Newspaper editors are cordially invited to 
reprint the information contained in the “Weekly 
News Bulletin,” and their co-operation in this 
practical form of agricultural extension work will 
be greatly appreciated. 








Minister for Agrieultnre and Stock. 
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The Tobacco-growing Industry ii] the 
United States of y^merica. 

h. F. MANDELSON, B.Sc.Agi., Plant Pathologist. 

[CoMlijtac(2 from July, 1936.] 

TOBACCO DISEASES. 

A LTHOUGH blue, mould is not at present a Yery serious factor in 
tobacco production in the United States, several other diseases, some 
of which have not as yet become established in Australia, are causing 
increasing concern. 

The disease situation is summarised in the United States “Year Book 
of Agriculture, 1934,’’ as follows:— 

Omitting mention of relatively minor troubles our growers at 
present must contend with no less than four serious root diseases— 
root knot (Heterodera roMcicola)^ black root rot (TJmlavia hasicola)^ 
brown root rot, and Granville wilt {Baote7'ium solmmcearum), There 
are also five destructive leaf diseases—mildew or blue mould (Perono- 
spora sp.), blackfire {B. angulatum), wildfire {B. tadacum), drought 
spot, and mosaic. ’ ’ 

Some of these troubles are most dilBcult to control, and there is 
evidence that the areas involved are gradually increasing. Consequently, 
it is at present realised that diseases as a factor limiting tobacco produc¬ 
tion are yearly becoming more important, and the problem of their 
control is receiving considerable attention. As evidence of this it may 
be noted that special conferences of tobacco pathologists from various * 
parts of the United States were held in August, 1934, and in August, 
1935, for the purpose of discussing and co-ordinating disease control 
work and stimulating further research. Subsequently, in Novembei:, 
1935, a permanent organisation known as the “Tobacco Disease CounciU^ 
was formed with the object of co-ordinating the work of the Experiment 
Stations, Federal Government, and other research agencies. 

Furthermore, the tobacco pathological staff of the United States 
Department of Agriculture has been considerably strengthened recently, 
and problems of disease control are being vigorously investigated. 
Special efforts are being made to develop resistant strains of tobacco 
for one or more of the major diseases with suitable charaeteristies for 
specific districts. The soil-borne diseases are receiving particular atten-^i 
tion. The Chief of the Division of Tobacco and Plant Physiology has; 
expressed the opinion that “the importance of the disease problems in i 
tobacco production can hardly be over-estimated.” Tobacco pathology 
in the United States is possibly receiving more attention than any other 
field of tobacco research at the present time. 

At the Interstate Tobacco Research Conference held in August, 
1935, the pathologists present expressed the opinion that ^^one of the 
most important fundamental problems relating to agriculture upon 
which present seientifie information is entirely inadequate deals with 
the ecological relations affecting soil-borne plant parasites,”* In future 
probably more attention will be given to soil compositions and charac¬ 
teristics, reaction, flora, temperature, prior crops, &c., as they influence 
soil pathogens, than has been the case in ^ the pmt r 
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Hate 48. 

Spkayin<j Esp3mj€EMs,—^Experimental Hocks in a large seed-bed in North 
^toolina being sprayed witb various fungieides for tbe control of blue mould. Note 
liie sixe of tlie cfieese-clotb cover irbieb has been partly removed. - 


Blue Moiild. 

Blue mould {Peronospora tabacina) first made its appearance in 
the United States in 1921, when it was observed in Florida and Southern 
Georgia. The authorities, realising the importance of blue mould in 
Australia, built the North Florida Experiment Station in 1922 for the 
specific purpose of studying the disease. Blue mould, however, did not 
reappear until 1931. The following year it was apparently the major 
factor in reducing the area under crop by some 300,000 acres. Since 
then, although it has caused considerable anxiety and has been apt to 
delay the setting-out of plants, it has not been responsible for any 
serious damage. At the present time growers plant extra seed-bed 
areas, and usually succeed in setting out the area anticipated. 


Plate 47. 

BiiUE Mould Investioations. —Glasshouses and tobacco seed-beds used 
mould investigations at the Virginia Polytechnic Institute. 


for blue 
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Plate 49. 

Spraying Experiments. —Seed-beds at the Coastal Plain Experiment Station 
bein^ sprayed with fungicides in blue mould control experiments. 


Blue mould genei'ally makes its appearance in seed-beds when plants 
are almost large enough to set out and when mild weather conditions 
are being experienced. The seedlings are rarely killed. Generally most 
of the leaves may be destroyed, but the growing point survives and in 
due course the plants completely recover. Growers tend to encourage 
this recovery by the systematic application of nitrate of soda, together 
with ample sunlight. Under American conditions fungicides have not 
given satisfactory results. They have the effect of delaying the advent 
of the disease, but eventually the plants become affected and lose their 
leaves. Consequently, sprayed plants develop the disease later and 
recover later than those which receive no treatment, and under such 
conditions spraying is obviously detrimental. 



Plate 


Power Spraying.— -A large-scale spraying experiment in Maryland being carried 
out by the United States Department of Agriculture, using a Mgb-pressure powei 
sprayer for applying fungicides to control blue mould and baeteriai diseases. 
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Plate 51. 

seed-beds for the control of blue 
Coastal Plain Experiment Station, Georgia. The air above the bed 

with^hof aiT’*from ehareoal &e. The soil of the other two was heat'ed 

investigated! ^ ^ seed-bed covers were also being 

• States Department of Agriculture and several research 

institutions (Plates 47 , 48, 49,_ 50) are, nevertheless, investigating the 
possibilities of numerous fungicides as well as other control methods 
since It IS reahsed that effective methods for the control of the disease’ 
woiffd be veiy desirable should a repetition of favourable conditions, 
such as those of 1932, occur. Copper sprays, such as cuprous oxide with 
cottOT seed oil emulsion and colloidal copper with soap appear to be 
as effective as any. Very satisfactory results have been oUained by 


Plate 52. 

;' ; (-KLECTEicABiiY Hkatbi> Sekd-beds,— A seeB-bed '- 
Station for tbe control of blue mould; where heat 
electric cable running oter the surface of the soil 
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The Use of NEPTUNE SPR AYS—the 
World's Finest“is Your Guarantee against 
Loss of Profits^Make Sure You Use the 
Correct Sprays, 

As Spraylnq Is a Nccessily --f-hen use the Vorld's finest Sprays 
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TheCreal' 

DllINFECTANT 

HEALER 



On station, iia.m or 
home there is no more 
efficient disinfectant 
^ than SAVOL. Pure 

|pr CresyHic Acid (the 

highest Disinfectant Distillate of Coal 
Tar) and pure soap form the principal 
ingredients and make SAVOL not only 
the ideal disinfectant, but also a per¬ 
fect cleanser and healer. SAVOL pre¬ 
vents the ravages of disease amongst 
your stock and means greater yields 
and bigger profits. 


. 

k .A. 


The use of SAVOL needs no previous 
experience. Ailments of Cattle, Sheep, 
Horses, Pigs, Poultry and Dogs quickly 
respond to its potent medicinal and 
healing powers, and even when applied 
pure to the skin of an animal SAVOL 
will have no injurious effects. Post the 
coupon now for your Free copy of the 
SAVOL Booklet, a handy and reliable 
reference for stock diseases and their 
treatment. 

Obtainable in 1, 2, or 4 gall, drums 
from your local storekeeper or direct 
from the manufacturers. 


WRITE FOR YOUR COPY NOW: FILL IN THIS COUPON 


The Australian Chemical Coy, Ltd., 
Donkin Street, 

South Brisbane. 


Please send me FREE, a copy of your 
booklet. “The Scientific Use of 
SAVOL.” 




DONKIN STREET 


SOUTH BRISBANE 
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growing seedlings in beds wbicb are artificially heated so as to maintain- 
a'minimum temperature about' 70 deg. Pahr. Yarious methods of 
heating the beds and various sources of heat, such as wood, oil, and 
electricity, have been investigated. (Plates 51 and 52.) It would seem, 
however, that such methods are at present too, costly to warrant adoption. 
All commercial varieties appear to be equally susceptible to the disease. 
Numerous exotic types, however, have been introduced and tested for 
resistance. Of these an Argentine variety appears to have the greatest 
degree of resistance, but it is by no means totally resistant, and does 
not have the characteristics of a flue-cured tobacco. 

At the present time the official recommendations involve the following 
measures:—The use of new sites for seed-beds or sterilizing old ones, 
the selection of a warm, sunny situation for the bed and allowing ample 
sunlight and air to the plants, destroying hold-over plants from the 
previous season, early sowing of seed, sowing reserve bed space, avoiding 



Plate 53. 

Investigating Blue Mould Dispersal.-—A n investigator in North Carolina 
removing a glycerine-covered plate used for catching ftingns spores. A metal vane 
which keeps the plate facing the direction of the prevailing wind may be seen to 
his left. Self-recording meteorological instruments fox air and soil data are housed 
in the wooden boxes in the foreground. 

overcrowding of beds, only working in beds when plants are dry, 
avoiding the dissemination of sporeS on clothing by moving from infested 
to non-infested beds, the use of nitrate of soda to increase the rate of 
growth of diseased plants, if necessary, and avoiding the setting-out 
of diseased plants until they have recovered. 

At the Dube University fundamental information on the epiphy-? 
tology of blue mould is being collected by means of careful seed-hed 
surveys, the use of self-recording meteorological instruments (Plate 53), 
and the periodic examination of spore-traps in the vicinity of seed-beds. 
The data so far indicates that initial infection develops in seed-beds 
which have been used during the previous season. Consequently, Dr. 
U. Wolf has expressed the opinion that blue mould could be eliminated 
in the United States if new beds w'ere used entirely throughout the 
tobacco belt. In this connection it should be noted that the severity of 
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the winter in America tends to effectively eradicate tobacco plants 
between seasons, and even if the above procedure were successful in 
the' United States it would not necessarily be so under Australian con¬ 
ditions. Work of this nature which accurately correlates disease out- 
breaks with prevailing weather and soil temperatures should be most 
helpful as a foundation for further research. Generalising the work 
at this institution on the occurrence of blue mould it would seem -that 
an outbreak of the disease might be expected when a period of heavy 
^poriilation is followed by a few days of windy weather with low relative, 



Hate 54. 

A Constant T^MpmATOBE and Humidity Cabinet. —This apparatus is in use 
at the Duke IJniversxtyj North Carolina, for keeping tobacco plants throughout the 
year under optimum conditions for blue mould studies. 

humidity. An outbreak may occur when night temperatures vary 
between 45 deg. Fahr. and 60 deg. Fahr., and day temperatures do not 
exceed 84 deg. Fahr. These conditions are usually associated with 
showery weather. 

For the purpose of studying the disease throughout the year 
special constant temperature and humidity cabinets are used at 
several institutions for growing plants affected with blue mould. 
(Plate 54.) Studies on the causal organism indicate that spores are 
not' produced at tempm*atures above about. 70 dag, Fahr.,, but infection^ 
may take place up to 86 deg. Fahr,' 
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Id the United States blue mould has so far been a seed-bed trouble 
entirely, and damage in the field is practically unknown. This may 
possibly be correlated with the fact that during the siiiiimer* months^ 
when the crop is growing, the minima temperatures recorded are con¬ 
sistently high. 

Blue mould has been reported from Florida, Georgia, South Caro¬ 
lina, North Carolina, Yirginia, Southern Maryland, and Tennessee. 
Although it has been present in Tennessee since 1933 it has not caused 
as much damage in the Burley crop of that State as might be anticipated. 
Under Australian conditions Burley is most susceptible to blue mouki 
However, although seed-beds of Burley tobacco in Tennessee are possibly 
more seriously damaged than is flue-cured tobacco in other States, the 
disease is by no means as severe as it is in Australia, and tobacco is not 
affected in the field. 

Hence, with the exception of 1932, blue mould has not been a 
serious trouble in the United States,' but it is considered a potential 
menace to the industry, and every effort is being made to evolve 
suecessfuJ control measures. 

Boot Knot. 

The root knot nematode {Heterodera mariom) is most destructive 
at relatively high temperatures in light soils, and consequently is a 
serious factor in the production of flue-cured and cigar tobaccos in the 
Southern States. A special resolution of the recently formed Tobacco 
Disease Council” indicated ^/that nematodes constitute the biggest plant 
problem in the South, and urges that more intensive study of nematode 
problems be conducted, and that it be carried out on a co-ordinated 
basis as far as possible.” As indicative of the importance of the nema¬ 
tode problem in general, the United States Department of Agriculture 
maintains a special Division of Nematology, with a staff of approximately 
twenty research workers and two field stations. Investigations are also 
being carried out by the Division of Tobacco and Plant Physiology, as 
well as by various State Agricultural Experiment Stations. 

Eoot knot is not a problem on the heavier tobacco soils or in the 
more northern States where seasonal conditions are cooler and soils 
are heavier. It does, however, frequently cause serious losses in the 
South, although, apparently, in 1935 the weather experienced was not 
conducive to severe infestation, and the damage observed -was not as 
extensive as nsual. An additional factor involved in the control of 
nematodes in the cigar wrapper district of Florida is the high cost of 
the artificial shade tents under which this class of tobacco is grown, 
and which, consequently, makes control by rotations very expensive. 
Frequently commercial ‘‘shades” can only be successfully used for 
tobacco cultivation for two years owing to root knot. Nevertheless, it 
has been demonstrated at the North Floiuda Experiment Station that 
it is possible to grow tobacco on the same land continuously for thizteen 
years with success. The method adopted there is to maintain a thoroughly 
bare fallow for the ten months of the year that tobacco is not in the 
field. The time of planting is an important factor in regard to the 
degree of nematode infestation. When plants are set out late in the 
season high temperatures stimulate nematode activity, and consequently 
such plants are more seriously affected than earlier plantings. Nematode 
damage is most serious if plants are infested when they am young. 
Growers are advised to encourage the rapid growth of the crop in order 
to mitigate nematode injury. 
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The most intensiTe field experiments observed, consisting of rota¬ 
tional and enltiirai investigations, are being carried out at the Coastal 
Plain Experiment Station, in Georgia. (Plate 55.) Some of these 
experiments were eoiiimeneed in 1925. So far the most effective con- 
troi measure consists of growing tobacco after two years of bare fallow. 
A promising rotation, both from the viewpoint of root knot control and 
tobacco quality, consists of growing peanuts the first season, oats and 
weeds the second, and tobacco in the third year. Where runner peanuts 
are used the leaf of the subsequent tobacco crop may be coarse, and 
consequently the amount of nitrogen in the tobacco fertilizer should be 
reduced. Spanish or bunch type peanuts, -which are usually dug, are 
considered preferable, as they do not have the same tendency to result 
ill rough leaf. The success of a weed rotation depends on the nature 
of the weeds grown, since some are susceptible to nematodes. In Florida 
a weed known as Florida piirsley {Bichardia scabra) is prevalent, and 
is desirable. In other States the most successful weeds in rotations are 



Plate 55. 

Tobacco Eotational Expeeuments. —A general view of some of the rotation 
plots at the Coastal Plain Experiment Station in Georgia. 

horseweed (Erigeron canadensis) -and rag-weed (Ambrosia artemmi- 
folia). Where soils are not heavily infested a two-year rotation may 
be practised with some success. Promising crops for this purpose over 
the past three years have been peanuts, Grotalaria rehisa, Laredo soy¬ 
beans, or a combination of oats followed by a late crop of Grotalaria. 
Velvet beans were not as effective in rotations as those crops already 
discussed. 

Corn, Brabham cowpeas, and cotton have not been found consistently 
successful. Serious nematodie damage may result when tobacco is grown 
after sweet potatoes, Clay cowpeas or field peas, or after tobacco. 

The effectiveness of rotations depends on the specialisation of 
nematodes for feeding on certain crops. As a control method rotation 
is not alwap satisfactory, possibly due to susceptible weeds growing 
with the resistant crops, and so carrying the nematodes over, or, possibly, 
nematodes may in time adapt themselves to resistant hosts. It is known 
that neraatodes have not been eradicated on a soil even after it had 
been cropped with peanuts for ten years. However, at the present 
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time rotations offer tlie most practical method of control, and the iis'e 
of resistant crops adapted to local conditions is recommended. In 
practice crops such as velvet beans, corn, and Brabham cowpeas 
frequently give reasonable control as rotation crops, aitlioiigli, 
apparently, they are not immune. The sterilisation of seed-bed soil, the 
early setting-out of plants in the. field, the eneoiiragemeiit of vigorous 
growth by appropriate cultural methods, are all found to be helpful in 
the control of root knot. It is recommended, furthermore, to avoid 
badly infested soil for tobacco culture. 



Plate 56. 

Black Shank in Plorida.—-A plant of eigar wrapper tobacco severely wiltcil 
as a result of black shank infection. Prior to the development of resistant varieties 
black shank threatened the shade tobacco industry in Florida with extinction. 

With the possible exception of Faueett's Special, which is said to 
be moderately resistant, all commercial varieties are quite susceptible 
to root knot. A recent foreign introduction known as 'Wiite Honduras 
also has some degree of resistance. 

Black Shank. 

Black shank {Phytophthora parasitica 'Vdx» nicotwm) is another 
soihborne disease which is causing increasing concern in the United 
States. ^ It was first observed in Southern Georgia, and quickly spread 
to Florida, where at one time it threatened the valuable cigar wrapper 
industry with extinction. (Plate 56.) It was investigated from 1922 to 
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1929 by Tisdale, wlio, as a result of Ms brilliant plant-breeding work, 
developed resistant strains of cigar varieties of satisfactory commercial 
quality. Tiiese varieties are not immune, although some are highly 
resistant. Nevertheless, long rotations, .omitting tobacco for five or six 
years, are at times practised in conjunction with them for the control 
of the disease. Black shank is still being investigated in Florida with 
tlie object of developing more satisfantoiy strains, to ascertain the nature 
of inheritance of resistance, and also to obtain fundamental knowledge 
on the pathogen and environmental conditions associated with the:- 
clevelopiiient of the disease. 



Plate 57, 

Plan'T'BREEding roB Disease Resistance. —Resistant and susceptible strainsj 
of tobacco growing on black sbank infested soil in Nortli Carolina. 

In 1930 the alarming discovery was made that this destructive 
organism was present in the Old Belt of North Carolina, near Winston 
Salem, where it had possibly been present for vsome time and confused 
with Granville wilt. In 1935 it was found that its geographic range had 
been extended considerably, and was established in most of the Old 
Belt, where it was causing serious damage. It is not known to what 
extent it may eventually spread into the New Belt of that State. 

Fortunately, tobacco is apparently the only host plant of this 
disease, but it can survive more or less indefinitely in the soil, and land 
has been known to remain infested for at least eight years. Long rota¬ 
tions with crops other than tobacco are being practised in the flue-cur^d 
areas at present. All commercial flue-cured varieties are quite susceptible 
to the disease, but there is ho^m, as a result of recent plant-breeding 
work in North Carolina (Plate 57) j that hybrids may shortly be produced 
which may successfully be used for the control of black shank. 
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This disease is of particular interest, since one isolated ease of its 
occurrence has already been reported from Queensland. 

Granville Wilt. 

Granville wilt is a serious soil-borne disease caused by Bacterium 
mlanacearum. It was first recorded from Creedmore, in North Carolina^ 
several years ago. Apparently it is spreading I'apidly, and is one of the 
most menacing diseases in the flue-cured tobacco areas of that State at 
present. Control is extremely difficult, since many weeds are host plants 
•and their presence, consequently, tends to nullify rotations with resistant 
crops. The use of resistant varieties is probably the most hopeful line 
•of attack (Plate 58), but the development of such varieties with accept¬ 
able quality is not yet in sight. 



Plate 58. 

Granville "Wilt Besistanoe Studies. —K plant pathologist in North Carolina 
hybridising tobacco with the object of producing a resistant variety with acceptable 
quality. Note the wilted plants in the foregronnd. 

Fundamental knowledge on many aspects of the disease is rather 
scanty, but research work on this subject is now being vigorously under¬ 
taken. During 1935 an extensive experimental area, with a compre¬ 
hensive series of experiments to investigate host range, varietal resistance, 
and control by soil treatments, was established in North Carolina. One 
hundred and twenty-five selections of tobacco were tested for resistance 
at Washington, D,0., and Creedmore. It was found that all domestic 
varieties were highly susceptible. Some introductions were moderately 
resistant, the most promising being a non-flue-euring type from Java. 
Thirty-five species of cultivated plants and weeds were tested for 
susceptibility (Plate 59), and valuable information on the host range 
of the pathogen was thus obtained. Chemical treatments of the soil 
were not promising, and in many cases were detrimental to plant growth. 
Laboratory and greenhouse investigMons are also in progress, but such 
work is difficult owing to the fact that the causal organism very rapidly 
/loses its viability in culture* • 
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Plate 59. 

Host Bange Investigation. — An experimental plot in North Carolina t<> 
investigate the host range of Granville wilt. In the foreground be seen rows 
of tomatoes and peppers. 

It would seem tliat by practising a five-year rotation with resistant 
crops severe infection can be reduced to about 10 per cent, infection. 
There is, however, generally some infection which is apparently carried 
over by weeds. Once the degree of infection has been reduced in this 
fashion it is safe to practise a three-year rotation. Corn, cotton, sweet 
potatoes, and velvet beans are frequently used in such rotations with 
tobacco. Success with rotations depends largely on the thoroughness 
with which weeds are eliminated in cultivation. 

Granville wilt occurs in South Carolina and Virginia, as well as in 
North Carolina. It is most destructive on light soil types {Plate 60), such 
as are most desirable for the production of flue^cured tobacco. In some 
cases it is found in widely separated and relatively small areas. The 
fact that it is apparently gradually spreading and is so diffieult to control 
is being viewed with some alarm. 



Plate 60. 


GsAimiiLE Wilt .—A field of tobacco growing on a light soil type in North 
Carolina severely affected with Granville wilt, liegn^es have heea planted (to 
make nse of the fertilizer) where the tobacco has bSn killed. 
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Black Boot Bot. 

Unlike other soil-borne diseases already discussed, black root rot 
{Thieldvia hasicola) does not cause a speetaeulp collapse of the crop in 
the field, but may, under favourable conditions, appreciably reduce 
yields. It is one of the most widely distributed tobacco diseases in 
America.' A considerable amount of plant-breeding and investigations 
along other lines have been carried out for several years past in the 
United States in connection with it, and recently this work has been 
greatly stimulated. In the past James Johnson and also Valleau 
developed satisfactory strains of resistant Burley and cigar tobacco. In 
the flue-cured tobacco belt Bullock is now obtaining promising results with 
three selections of flue-cured tobacco (Plate 61), one of which (No. 400) 
is being grown commercially. Similar investigations are also being 
carried out with various classes of tobacco by State Agricultural Experi¬ 
ment Stations and the United States Department of Agriculture in 
Tennessee, 'Virginia, Maryland, and New England. 



Plate 61. 


Black Boot Eot Resistance.— A blaclc root rot resistant selection (No. 400) 
sliown on the right Note contrast in height with control row on left, although 
black root rot was not severe in North Carolina during the 1935 season. 

Black root rot is greatly influenced by environnieutal conditions,, 
OTch as temperature and soil acidity. It is particularly seyere at low 
temperatures, and consequently may be a serious trouble in tlie more 
nortbern States. Nevertheless, in seasons favourable for its development 
it may also be an important factor in tobacco production in the southern 
flue-^cured tobacco districts, especially daring the early part of the season. 
It was not, however, a serious factor during 1935 in the fiue-eured tobacco 
districts, but did cause damage in the Burley-growing States. The 
development of black root rot is limited by soil reaction, and alkaline 
soils are conducive to infection. Some years ago liming was recom¬ 
mended as a cultural practice for tobacco soils, but owing to this disease 
it is now realised that more or less permanent damage may be caused 
by so doing, and consequently it is no longer recommended. Acid soils 
are found most satisfactory for tobacco culture, and a reaction of pH 54 
is considered to be on the danger line. Quite recently preliminary 
investigations indicated that nutrition may also influence the degree 
of black root rot mfection. 


156 


QUEENSLAND AGRiCULTUBAL JOURNAL. [1 AlJG«, 193G„ 


Black* root rot lias caused considerable eonceiui in the past in many 
StateSy but now the problem of control has been more or less solved 
by the use of’ resistant A^arieties and the better nianageinent of the soiL 
NeA^ertheless, in some sections, particularly Avhere Burley tobacco has 
been grown for a number of .years, the soil is so heavily infested that 
it is practically impos>sible to grow ordinary varieties of tobacco (Plate- 
62) . Black root rot also has had a tendency to become more prevalent 
in recent years in some of the dark tobacco and flue-cured tobacco areas., 

Mosaic. 

Mosaic, which is caused by plant viruses, has been more intensively 
investigated than any other tobacco disease, and an immense biblio¬ 
graphy has been built up on the subject. Numerous research workers; 
are now engaged on this and other virus problems in the United States. 



Plate 62. 

Bueley Tobacco affected with Black Root Rot. —^Burley tobacco growing on 
black root rot infested soil in Tennessee. Note extreme stunting and wilting in 
susceptible control row. 

Some interesting work is at present being carried out at several centres 
on the mode of transmission of these diseases, on resistance thereto, and 
on the nature of the viruses involved, as well as their rate of movement 
in plant tissue. 

Mosaic is very generally distributed throughout the various tobacco- 
growing areas, and careful studies have indicated that it may cause 
considerable losses. In some States, such as Virginia, it is claimed to 
be of more importance than any other disease. Its severity apparently 
varies from year to year, and is possibly associated with the weather 
conditions which are experienced between seasons. 

Investigations in North Carolina have shown that it is not carried 
over to any great extent in the soih particularly when stalks and roots 
are removed from the land. Lehman estimates that from twenty-three 
plots of contaminated soil only an average of 1-5 per cent, of the plants 
were infected from the soil during a four-year period of experiments. 
He states thaf apparently a large part of the virus of mosaic added to 
the soil by a crop of diseased tobacco is inactivated by physical, chemical, 
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or biotic processes going on in the soil during the fall, winter, and spring 
months. NeTertheiess, although only a small number of plants may' be 
infected in this manner, it is realised that the disease may be rapidly 
carried through .the crop subsequently unless precautions are taken. 
The amount of initial infection from contaminated soil has been correlated 
with the time and method of disposing of diseased plants. Substantially 
similar results are being obtained in Kentucky. The technique used by 
Valleau in that State was rather ingenious. A specific strain of yellow 
mosaic, the symptoms of which can be readily distinguished from those 
of other mosaics, was used as soil inoculum. Consequently, in the event 
of plants becoming accidentally infected, they could be easily observed 
and discarded. It is claimed by Johnson, however, that contaminated 
soil is quite an important factor in the transmission of mosaic in 
Wisconsin. This may possibly be due to differences in climate, since 
Wisconsin is much further north than most of the tobacco areas. 

Mosaic is probably not transmitted to any great extent by insects. 
The field occurrence of the disease, where afected plants are usually 
found in rows rather than in broad patches, suggests that infection is 
carried mechanically down the rows rather than disseminated widely by 
inserts. A few years ago Miss Hoggan demonstrated that aphids did not 
transmit the tobacco mosaic virus from one tobacco plant to another, 
although they may transmit the same virus from infected tomatoes to 
tobacco. 

Investigations in Kentucky and North Carolina indicate that the 
mosaic virus may survive in manufactured tobacco, and that the disease 
is frequently introduced into tobacco beds through the habit of chewing 
or handling such tobacco. Subsequent spread of the disease is the 
result of weeding and handling plants in the seed-bed, and by cultivation 
and other field operations after the crop has been set out. Wolf main¬ 
tains that ^^tlie virus is introduced by the grower and that manufactured 
forms of tobacco constitute the most probable source. ’ ^ 

It is fairly generally agreed that mosaic as it occurs in the field may 
be caused by any of several viruses. Kunkel and his co-workers have 
separated some fifty such viruses. At present Valleau is developing an 
interesting theoiy that certain virus diseases may have two j)hases of 
symptoms, which may be described as ^''invasive’’ and ^^oecupative/’ 
He considers that mosaic mottling may occur as the ^^occupative’^ phase 
of some twenty-five different virus diseases. Burning^’ or scalding^’ 
is usually regarded as an aspect of ordinary green tobacco mosaic, 
brought about by the weakening of tissue invaded by that virus. Valleau, 
however, is of the opinion that it is the ^‘invasive”* phase of a specific 
virus which subsequently develops mottling or mosaic symptoms as its 
^'oceupative” phase. 

" The most intemsive research in the United States on virus diseases 
is being carried out at the Eockefeller Institute for Medical Kesearch. 
In recent years the scope of this institution was broadened to embrace 
plant problems, with the object of establishing closer co-operation between 
medical and plant pathologists. Investigations at present utider way 
involve the nature of the virus, the separation of mosaic viruses, and 
immunology studies. In 1935, Stanley, at that institution, made the 
important preliminary announcement that he had isolated a crystaliipLe 
protein possessing the properties of tobacco mosaic virus. He regards 
this virus as being an autocatalytic protein which it is assumed requires 
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the presence of living cells for multiplication. Should the virus ulti- 
« ® t)e a crystalline protein, it will profoundly 

aitect ciisease iiiYestigations in general. This- investigation is causing con¬ 
siderable interest amongst plant pathologists in the United States White 
has deploped a^teclinique for the continuous culture of plant root tips 
111 artmcial media. It has a practical application in the storage of plant 
viruses wliich^ cannot be kept in vitro^ and several virus cultures are now 
being maintained by means of root tip cultures. Interesting investiga¬ 
tions are also under way on the seriological method of grouping virus 

Ci1S03jSGS, 



Mosaic-resistant 

iiiimiine to iiiosaie. 


Plate 63. 

Tobacco. A row of Ambaleina tobacco, wliicli is practically 


types of tobacco were found to be susceptible to 

(i"late 63}which is practically immune. This discovery had stimulated 
research into the possibility of breeding for mosaic resistance in various 
classes of tobacco. The United States Department of 

andXf™A^^®“^ U- Barley, Maryland,^and cigar types, 

and the progeny are being propagated at appropriate centres. 

the control of mosaic involve clean or sterilized 
Sk 9 «^a*^? seed-bed the avoidance of the careless use of manufactured 
tobacco, the ehmination of solanaceous weeds, some of which may carry 
the virus without showing mosaic symptoms, care in handling sehdlings 
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and in cultural operations, and the elimination of diseased plants at the 
first cultivation. "Where the disease is severe a rotation for a year or two 
with corn .is • desirable., , ' . 

Ring-spot. 

Ringspot is another virus disease which is being investigated to 
some extent, particularly in Kentucky and Tirginia. An important 
aspect of the disease, and one in which it differs fium mosaic, is that it is 
seed-borne. , It was noted mostly in the Burley and in some cigar tobacco- 
districts. In Pennsylvania if was quite severe in 1935, and was more 
general than mosaic. Two distinct types.of .ringspot, yellow and green, 
have been isolated. The variety Ambalema is not resistant to this virus 
disease. 

Bacterial Leaf Spots. 

The bacterial leaf spots, wildfire {Bacterium tatacum) and angular 
leaf spot {B. anguldtnm) have been reported from most of the tobacco- 
growing areas. They were once prevalent in the Southern States, but 
apparently are not very common there now. These diseases were observed 
causing extensive damage only in Tennessee, Maryland, and Pennsyl¬ 
vania. . '' ; 

Angular leaf spot and blaekfire have been used as synonymous 
terms. Investigations in Kentucky, liowever indicate that angular leaf 
spot has in the past been confused with a physiological trouble, probably 
caused by unsuitable soil conditions. The name blaekfire is suggested 
for this non-bacterial disease. 

Valleau’s work suggests that these diseases are not actually carried on 
cleaned seed, but may be on seed trash, and that angular leaf spot in the 
seed-bed may be readily controlled with Bordeaux Mixture. Clayton 
has shown that these pathogenic bacteria are most apt to cause infection 
through water-soaked tissue, and has developed a technique for artificial 
inoculation by which water suspensions of the bacteria are sprayed on 
to the plants with pressure. As was actually observed in Maryland, these 
diseases very rapidly spread with driving rain, and the above inocula¬ 
tion method tends to reproduce such conditions. 

Wildfire, which is more destructive than blaekfire, is the only one 
of these diseases in Pennsylvania. It has been established there since 
1919, and is probably more general in that state than elsewhere. Beach 
is engaged in investigating methods for the control of the disease. This 
work involves host range studies, rotations, means of over-wintering,, 
effect of rain, chemical treatment of the soil, and seed-bed spraying. - 

Miscellaneous Diseases. 

Southern root and stem rot {Sclerotium rolfsii) was observed to 
some extent in the southern tobacco areas, and it was stated that it has 
become more prevalent there during the past three or four years. Pre¬ 
viously it has been more of a trouble with ornamentals, but apparently 
now it is becoming increasingly prevalent on field crops. It will probably 
be the subject of future investigations. At present corn, cotton, and 
small grains are recommended as rotation crops to be used for its control. 

^^Frenehing’^ is the oldest known disease of tobacco, and although 
it has been investigated for many years its cause is not yet understood., 
It is frequently of considerable importance on the heavy soils of the 
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Buiiey-growing areas (Plate 64), but is of minor significance on tbe 
light soils of the fine-cured belt. Recent investigations by Shear in 
Virginia suggest that ''frenching’’ is the result of' some toxic substance 
or organism in the soil. 



Plate 64. 

Erenchixg.-— Burley tobaeco affected with an obscure disease Imown as 
‘''^frenchiiigy ^ 

Drought spot is also being investigated, by Shear, and apparently 
he is the only worker on this subject. Results so far from nutritional 
investigations indicate that drought damage is mitigated when a balance 
between the nitrogen and potash elements in the soil is maintained. 
Excess nitrogen increases susceptibility to leaf breakdown and excess 
potash increases resistance. The presence of chlorine also tends to lessen 
drought injury. Low topping on the other hand renders the plants 
more susceptible to damage. 

Pusarium wilt was observed to some extent on Burley and Mary¬ 
land tobacco. It has seldom been recorded from the flue-cured tobacco 
areas. However, in 1935 severe infection, up to 100 per cent. (Plate 65) 
was observed in a few fields in North Carolina. It may eventually 
develop into a major problem in that section.. 

In some sections of'eastern'North Carolina ''*drowning’'^ asa result 
-of heavy rains late in the'season also'Caused'some damage (Plate ,66). . 
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Stainless Steel Discs 

The Biggesf ImproYenient 
In Cream Separators in Years 


STAINLESS 
STEEL DISCS 

with electric- 
ally welded stainless 
steel spacers—^the 
most important im¬ 
provement in cream 
separators since 
McCormick - Deer- 
ing pioneerec^ the 
use of ball bearings 
in cream separators. 

What does this ad¬ 
vanced McGormick- 
D e e r i n g feature 
mean to you? Just 

this—that it provides the same sanitation that you 
demand of kitchen equipment, and the same high 
skimming efficiency year after year. Even after 
hundreds of hours of service^ the stainless steel 
discs in the McCormick-Deering look like new—«no 
rusting ... no pitting . . . no coating worn off. 
Ask us more about the great advantages of stairih 
less steel discs. 



McCORMICK-DEERINC 

INTERNATIONAL HARVESTER COMPANY 

OF AUSTRALIA PTY. LTD. 

278-294 ROIWA STFIEET. BRISBANE 















Planted with F.D.L. FERTILISER, and top-dressed 
with CHILEAN GRANULATED NITRATE 

OF SODA— World^s Fastest Fertiliser'^ 

OhiainMe 'Onlj^ from :— 

Fertiliser Distributers Ftp. Ltd. 

Little ftenia Street, Erlsbaiie. 


Read this Letter . . . 


I The Manager, 

I F.D.L, Fertiliser Co., 
i Brisbane. 


Cowan Road, Ryncorn, 
22nd July, 1936. 


I am writing to tell you of the results I had on my pea crop/ with your topdressing 
fertiliser, I planted the peas- with one of your mixtures, but struck a dry spell, and the 
peas were not moving well. So I applied some CHILEAN NITRATE OF SODA at the 
rate of 2 Ib. per chain row, and as a result I have picked 15 bags off 15 chain rows, and 
there are still 6 to 8 bags to come. The bags weighed up to 39 Ib. each, and sold for 
up to 18s. per bag. The average price woult^ be about 15s., at a time when the market 
price was only 6s. to 10s. If I had had some rain earlier than I did, the crop would 
have been wonderful. 

Yours faithfully, 

(Sgd.) W. P. Hungerford. 

. . . and here are some of the Peas — 












Plate 65. 

■Plue-eured tobacco in North Carolina severely affected with 


Fusarium Wilt. 

Fusarium wilt. 

General Observations. 

striking development in tobacco pathology at present is 
an attempt to develop resistant varieties for most of the'major diseases. 

of the diseases involved makes this mode of attack 
the most logical for practical control. However, it is largely dependent 
on mported varieties of no eommereial value as parents in breeding 

wdnTflw*^T-el-^t^^ consequently be^most difficult to produce strains which 
will have resistance and yet satisfactory quality. The latter complicates 
the problem considerably, since there is no physical or chemical met,bnH 


Plate 66. 

disastrous effect 

looacco iate m the season in North Carolina, 


of heavy rain 
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available of quickly determining tlie quality or value of tobacco, Eeseareli 
of this nature will probably take many years of effort ^before tobacco 
resistant to disease and also with satisfactory smoking quality ^ is 
developed. It is fully realised in certain quarters that the introduction 
of new resistant varieties of low quality would do more ^liarni than 
good unless absolutely necessary for,.disease control. The,influence 
nutrition as a factor in disease resistance is also receiving increasing 
attention in the United States. It is being applied to some extent in the 
investigation of drought spot, blue mould, and black root rot. 

The alteration of environment, in an attempt to escape infection, 
as exemplified by the use of heated seed-beds in blue mould control, is a 
new development in tobacco pathology. It is doubtful whether this 
method in its present form would be generally adopted if the necessity 
arose, partly because of the expense involved and also the constant care 
necessary for its successful operation. 



Plate 67, 

Desting Tobacco. —Dusting Uue-eured tobacco by means of sacks. 


Marked progress is also to be noted in the field of virus disease 
invesfigations. The intensive study of particular aspects of these disea'.ses 
by specialists, as at the Rockefeller Institute for Medical Research,' should 
result in valuable fundamental knowledge. 

TOBACCO PESTS. 

The principal insects affecting tobacco crops in the United States 
are hornworms (Phlegethonikis qiiinquemaeiilata and P, sexta)'/&e?i 
beetle (Epitrix parvnla), budworm (jffchoWm weJcc«), thiips {Thrips 
talaci) and wirewoniis. Of these, hornworms are tho' most serious 
problem. 

Hornworms and Arsenical Ii^ecticides. ' . 

The,, general practice is to use lead arsenate for the control of 
liornworms in the flue-cured tobacco areas. It is applied; in numerous 
ways as a spray or dust, with hessian sacks (Plate'67),"hnd'with sprayers 
and dusters of various, kinds (Plate 68), and,"hand 'picking is also 
,qmployed. Applications'of lead arsenate are made at about weekly 
intervals wherever it is necessary, to control a generation of' worms. 


1 'Aug.^ 1936,] QUEENSLAND AGRICULTURAL JOURNAL. 


163 


Frequently, a variable amount of Paris green is added to the lead arsenate, 
and this mixture may be greatly diluted with lime. One formula consists 
of 50 lb.' of lime, to wliieh is added 2 lb. of a mixture consisting of 4 or 
5 lb. of lead arsenate and 1 lb. of Paris green; this is applied at the rate of 
150 lb. per acre. In this case quite a white coating of the leaves may 
be readily observed. There are, however, numerous formulse used. An 
application of 4 to 6 lb. per acre of lead arsenate alone is frequently 
employed. Dusting is considered preferable to spraying, and the practice 
of making heavy dustings with materials excessively diluted with lime 
is not favoured by entomologists. Successful control depends to a large 
extent on the efficiency of the duster employed. Autumn ploughing has 
been found to be very effective in reducing the number of overwintering 
hornworm piipte, and is helpful as an additional control measure. Some 
progress has been made in experiments whereby poison baits, containing 
tartar emetic, with amyl salicylate as an attractant, have been used for 
trapping hornworm moths. 



Plate 68. 

Spraying a Pield of Tobacco. —This rather novel spray outfit consists of a 
barrel of spray material mounted in a sledge drawn by a mule, A negro on the 
sledge works the pump, and the insecticide is applied from a hose on either side. 

The United States Department of Agriculture recognises the pos¬ 
sibilities of poisoning to the consumer by the use of lead arsenate applied 
late in the season, and does not recommend its use then. In this con¬ 
nection it should be noted that chewing and snuff tobaccos are largely 
used in the United States, and consequently the presence of toxic 
substances on such tobaccos is more apt to prove harmful than on flue- 
cured tobacco. At present, for flue-cured tobacco, Paris green at the 
rate^ of 4 lb. to 6 lb. per acre, depending on the size of the plants, is 
officially recommended. The use of Paris green does not eliminate the 
arsenical residue factor, but it does obviate the more subtle lead poison¬ 
ing, It is not, however, entirely satisfactory, since severe burning of 
the leaves frequently results from its use. BntomologieaL research is 
chiefly concerned at the present time in finding a suitable substitute for 
lead arsenate which will not be toxic to human beings, Apparently 
liornworms are not susceptible to insecticides containing rotenone and 
pyrethrum. ' 



164 


QUEENSLAND AGRICULTuR^VL JOURNAL. [1 AuO.^ 1966. 

In Tennessee^ Marcovitcli first drew attention to tlie use of cryolite 
(sodiuiii alumininin fluoride) some ten 5 ^ears ago as an insecticide. ^ Hu 
is now investigating a new product known _ as Artificial Cryolite/'* 
wliicli lias good physical properties and which he found to possess a 
high degree of efficiency. He considers it a suitable substitute for lead 
arsenate for liornworm control. The American health authorities^ how¬ 
ever, do not favour the use of fluorides on tobacco or products for human 
consumption. In this eonnection, Mareovitch is of the opinion that the 
arbitrary fluorine tolerance limit set is far too conservative and could 
safely be increased ten times. He is at present investigating the toxicity 
of fluorine -witii certain plants, and anticipates working with animals 
later. 

There is apparently little tobacco entomological work being carried 
on ill state institutions, although the problem of obtaining a suitable 
lead .arsenate substitute for general purposes is being investigated in 
some eases. Possibly derris root is the best available substance at present. 

Budworm. 

Budworm is considered the second most important tobacco insect 
pest. A control method which appears to be quite efficient was developed 
at the Quincy Tobacco Insect Field Laboratory in Florida. It consists 
of applying a small pinch of a mixture of corn meal and lead arsenate 
well into the bud of the plant. The mixture consists of 1 lb. of lead 
arsenate and 75 lb. of corn meal. About eight applications at an estimated 
cost of 2 dollars 16 cents per acre is considered sufficient for control. 
The greater part of the injury caused by budworms is produced by 
the small larva; feeding on the immature bud leaves of the tobacco. 
Hence an important aspect of the method is to open the bud and drop 
some of the mixture into it rather than sprinkling it over the plant. 
Corn is universally used with tlip bait as it is attractive to this insect. 
With some types of tobacco, corn is considered an expensive item,' and 
consequently some tests are now in progress to endeavour to find an 
acceptable substitute for corn meal with this bait. 

Miscellaneous Insects, 

In practice, growers apparently do not take active measures for the 
control of other insect pests. However, flea beetles may cause appre¬ 
ciable damage, particularly with flue-cured tobacco. , Investigations by 
the United States Department of Agriculture have indicated that flea 
beetles can be satisfactorily controlled by dusting barium fliiosilicate on 
the seed-beds at the rate of i lb. per 100 sq. ft., and on larger plants 
in the field at the rate of 3 to 51b. per acre, Derris dust. mixtures, 
containing 1 per cent, of rotenone, with sterilized finely-ground tobacco 
dust^ as a diluent, also has given good control in the seed-bed, when 
applied^at f lb. per 100 sq. ft. Further investigations are in progress 
with this method for control in the field. No satisfactory methods of 
control have yet been developed for wireworms or thrips. ^ 

. Insect Pests of Stored Tobacco. 

Cigarette beetle {Lasioderma serricorne) and tobacco moth 
{Epkestm eleuielU) are important insect pests of stored tobacco, and 
the United States, Department of Agriculture has' made considerable 
progress in the problem of their control by fumigation. While in 
ifirginia, the operation of fumigating the closed stores of the American 
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Export Company- with hydrocyanic acid gas was observed. Prior to 
fnniigation all openings are sealed with brown paper or a paste made 
of asbestos and calcium chloride. Cylinders (iontaining hydrocyanic 
acid gas are mounted on scales (Plate 69) in order to measure the amoiiiat 
of gas usedy and the gas is pumped into a permanent installation of pipes 
with which these stores are equipped. A company which specialises in 
this type of work fumigates tobacco stores by contract. 



Plate 69. 

Fumigating Tobacco Stobes. —^Fumigating a eiosed tobacco store ■with hydro¬ 
cyanic acid gas. ISfote the cylinder of. gas mounted on scales to measure quantity 
used. Electric current to actuate the pump is taken from the overhanging light 
fitting. 

A more recent development is to partially control insect pests by 
refrigeration. Cool stores were inspected, at which a temperature of 
63 Aeg. Pahr, was being maintained, for the purpose.'' During ageing, 
tobacco tends to lose its colour by seasonal sweating.’^ Hence this 
method; by obviating seasonal changes, has the advantage, of'preserving; 
the bright colour of tobacco. Owing to the expense of the process, how¬ 
ever, onl}^ the best grades are so treated. 
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A considerable amoimt of tobacco is stored in open sheds which 
permit free air eireiilation through the sides (Plate 70), In this case^ it 
is not possible to control tobacco insects by the usual fumigation method. 
The problem of controlling insect infestation under these circumstances 
is at present under investigation. 

General Observations. 

The tobacco pest control situation does not appear to be so acute 
in America as in Australia. The biidworm, although differing in species, 
is eoiiiiiion to both places, and leaf-eating caterpillars in Australia are 
rather similar in effect to the American hornworm. However, leaf miner, 
wliieli is extremely destructive in Queensland, and stem borer are not 
important tobacco pests in the United States. The control methods at 



Plate 70. 

Tobacco Storage Sheds. —^It is not possible to fumigate open sheds of this 
type by the usual method. The iUustration shows a few of the thirty sheds in this 
one storage area. Several similar areas are usually located in the vicinity of 
tobacco manufacturing towns. 

present employed in the United States appear to be quite effective in 
pgard to pests of major importance. The main difficulty, however, lies 
in the objectional nature, from the toxic residue viewpoint, of the 
materials used. In Australia these substances could not be used late in 
the season, and the problem of control is consequently more difficult 
here. ' 

^ The present situation regarding the use of lead arsenate in the 
United States appears to be somewhat as follows. In order to grow 
tobacco successfrdly, growers are absolutely obliged to use lead arsenate 
at any time during the season when hornworms are developing, and this 
frequently occurs when the plants are reaching maturity. Due care is 
taken not to market leaf which is obviously coated with insecticide, and 
buyers do not object to the leaf as it is found in the market. Although 
there is no Federal or State ^legislation at present regulating the nafure 
or manner of application of insecticides, health authorities do not favour 
the'use of dead arsenate, fluorides, and other substances which might 
be tosc to huimm beings. The Department of Agriculture realises the 
ctesirability of finding acceptable substitutes and future investigations 
will largely be concentrated on this subject. 
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Entomological researeli generally in regard to tobacco pests in tbe 
United States appears to have been rather neglected up to the present. 
The United ^ States Department of Agriculture has maintained field 
laboratories in Tennessee for fire-ciired tobacco and in Florida for cigar 
tobaecOj as well as in Virginia for the study of stored-tobacco insects. 
It has, however, in the past entirely neglected the flue-cured tobacco 
belt. ^This situation is now being remedied by a laboratory which was 
established as recently,as July, 1935, for the study of pests of flue-cured 
tobacco. At the latter end of last season the officers of this station were 
engaged in making a detailed survey of the pest situation in the flue- 
oiired tobacco areas. 

MISOELLAITEOUS EESEARCH ACTIVITIES. 

One of the greatest difficulties in tobacco research consists of devising 
a suitable estimate of quality. The value of a new variety of tobacco or 
of tobacco grown in a new area cannot be estimated by casual examina¬ 
tion, but is actually arrived at finally by the favour it finds with the 
smoking public. For plant improvement work, as well as for manufactur¬ 
ing purposes, a quick and accurate test for quality is very desirable. 
There have been several attempts in the past to evolve such a test. A 
very promising investigation along these lines is now in progress at the 
Duke University, where an effort is being made to develop a ‘ ^ Composi¬ 
tion Index.” Through the courtesy of the Chemistry Department of 
this institution, it was possible to peruse unpublished manuscripts there, 
and to discuss this important subject. By chemical analysis it aims at 
the comparison of various types of tobacco, as well as various crops, in 
regard to value, quality, maturity, and various other crop characters. 
It is arrived at by taking the difference of certain nitrogenous portions 
of an analysis (e.g., total nitrogen, soluble nitrogen, amino nitrogen, and 
nicotine) and the sugar-acid portions. 

The Division of Tobacco and Plant Physiology of the United States 
Department has done and is still doing excellent work on tobacco nutri¬ 
tion. The tobacco plant is particularly sensitive to variations of nutrition 
and environment generally, and consequently is very suitable for such 
studies. McMurtney has published extensively on the role of the main 
elements nitrogen, potassium, and phosphorus in tobacco nutrition. 
Recent glasshouse and field work has been largely concerned with the 
so-called secondary elements calcium, magnesium, chlorine, and sulphur. 
At the Marlboro Experiment Station, whei*e certain plots have received 
the same treatment for a considerable time, rare nutritional disorders, 
such as calcium starvation, could be readily observed. 

Fundamental studies are also being made in Washington by Stein¬ 
berg on general plant nutrition. He is using the fungus Aspergillm 
niger in this work, and is investigating the effect of such elements as 
iron, magnesium, copper, and zinc. 

Some years ago it was found that Maryland Mammoth tobacco would 
not set seed in Maryland unless grown in winter in a glasshouse. A 
celebrated research by Garner proved that the length of day to which 
the plant was exposed was the limiting factor involved, and, consequently, 
yields of seed of this variety can now be successfully obtained by growing 
the tobacco in lower latitudes than Maryland. This work is now being 
extended in Washington, and some very elaborate apparatus is being 
used in studying the effect of length of day on the development of 
various plant species. 
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Field trials are being carried out at agricultural experiment stations 
in various States on various sources of plant-food materials^ fertilizer 
formulae, rates of application, split applications of fertilizers, and rota¬ 
tional crops. The Bureau of Agricultural Engineering of the United 
States Department of Agriculture is co-operating with several State 
Agriciiitural Experiment Stations in investigating the most desirable 
situation in tlie soil for placing artificial fertilizers. This work com- 
inenced some five years ago with cotton, and is now being applied to 
tobacco. Such fertilizer placement trials were observed in several states. 
A special inacliine is used for applying the fertilizer and setting the plants 
(Plate 71). In most cases it has been found detrimental to set tobacco 
over a band of fertilizer. An exceptional case obtains in Maryland, 
probably due to the rosette habit of this tobacco type and the shortness 
of shank which tends to keep the roots of the seedlings above the fertilizer 
layer. 



Plate 71. 

PmmiZi® Placement Experiments.-—A. special plant setter used in fertilizer 
placement experiments. Water is carried in the barrel and fertilizer in tlie vertical 
cylinder, Tlie plants are set by two operators seated midway along the machine. 
It is possible with this machine to regulate the depth and lateral position of the 
fertilizer bands. 

Boron toxicity and the detrimental effect of sulphur in tobacco 
nutrition were observed in some experiments. At the Pee Dee Experi¬ 
ment Station symptoms of potash starvation' were accentuated ' where 
large amounts (180 lb. per acre) of sulphur, were included, in the 

fertilizer. 

In Tennessee a huge scheme under the control of the Tennessee 
Talley Authority involves the construction of several dams and the 
development of tremendous electric power. , One aspect of this project 
is the manufacture of various phosphatie fertilizers with the electric 
current so generated. An extensive research programme is in progress 
in that State and elsewhere to test 'the efficiency of these products with 
various crops, including tobacco. Treble superphosphate and dicaleium 
phosphate, are being found preferable to superphosphate for tobacco 
owing to their value in the manufacture of low sulphur content fertilizers. 
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At the Yirginia Truck Experiment Station and the Windsor Tobacco 
Experiment Station rapid methods' for the chemical analysis of plant 
tissue and soil for essential nutrients were noted with interest. At the 
latter station Swanbaek is eYolving rapid eolorometrie rDiicro-cheniieal 
tests which should be very helpful for the investigation of tobacco 
deficiency problems. 

An excellent institution, which was resuscitated in 1935 after having 
lapsed for some years, is the holding of annual meetings of a Tobacco 
Eeseareh Committee. At these meetings, wdiicli are held at the latter 
end of the tobacco season, technical workers from various States, 
specialising in problems of tobacco production, assemble to discuss the 
past season's experimental results, to plan future work, and to make 
general recommendations for the future. Meetings of this nature tend 
to stimulate enthusiasm, have great educational value, and enable investi¬ 
gators to obtain a true perspective of their problems from a national 
viewpoint. Meetings are to be held in different tobacco-growing states 
each year, and will probably become a permanent annual function in the 
future. 

[concluded.] 


PRESERVATION OF BIRD LIFE---AN APPEAL. 

To say that birds are tbs farmers’ best friends” is not an exaggeration. It 
is impossible to estimate tlie vast amount of good done by birds of' all descriptions. 
That there has been an alarming decrease in the numbers of birds during the last 
few years, is obvious to anyone who is the least observant. That this decrease in 
bird life is due to needless and wianton destruction, together with the gradual 
clearing away of all undergrowth, which is most suitable for protection and nesting, 
is also evident to anyone who cares to take the trouble to notice it. Especially is 
this decrease due to the first-mentioned fact. Boys—and in many eases adults, who 
ought to know better—^with catapult, air rifle, and pea-rifle, not to speak of those 
who rob the nests, are continually waging war on the birds, and it must be 
admitted that the harmless bird is fighting a losing battle. 

These, among other things, were the subject of a lengthy discussion, wMeh 
took place at the monthly meeting of the Merlwoocl L.P.A. We believe that much 
good would be done if the right kind of propaganda were kept before the public. 
We commend the work done by the ^^Bird Lovers’ League.” A vast amount of good 
has been done in the direction of the preservation of bird life—but we . are of the 
opinion that much more could and should be done to educate the general public 
regarding the value of birds to the whole community, and particularly, te those 
engaged in agriculture and other rural pursuits. 

While we appeal for wholehearted support in this matter we would also appeal 
to all farmers to see to it that bird life on their own properties at least is pre¬ 
served in its entirety. 

We also appeal to all branches of the L.P.A, to take this matter up in their 
respective districts.—^Bern. C. Shelton (Secretary, Merlwood L.P.A.), in the South 
Burnett Times.’’ ' • 
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Queoj:|slai]d the ‘‘Queen State.” 

Prosperity out of a Tropic Jungle. 

The "^Daily Telegrapli^^ {London) Supplement received in Brisbane 
recently features an article by^ the Premier of Queensland^^ Hon, W, 
Forgan Smithy headed—Reaping Prosperity out of a Tropic Jangled^ 
Queensland^ the "Queen State^ where every knoivn Crop is Producedd^ 
^^'Wool Clip Doubled in Three Tearsd^ 

The article reads— 

^^I^UEENSLAND is the Queen State of the Australian Commonwealth. 

^ It has more than 500,000 square miles of country, exceeds the 
eomhined' areas of France, Ital^^, ■ Sweden, and Norway, has land pro¬ 
ducing e¥ery known crop, and, in addition, the Great Barrier Beef, a 
world wonder sceiiically and economically. 

“In a short half-century Queensland has been converted from a 
tropic jungle to a smiling paradise. Primary production is the principal 
actmty, but -secondary industries are increasing gradually. 

“Queensland produces 20 per cent, of the Australian wool produc¬ 
tion, 41 per cent, of the total cheese, 27 per cent, of the butter, 95 per 
cent, of the sugar-cane, and 56 per cent, of the total maize production. 

“More than half the State is within the tropics, hut the climate is 
extraordinarily mild and equable. There is almost perpetual sunshine, 
no snow, and a winter climate which makes the State the holiday land 
of Australia. 

“The normal annual production of all industries is between 
£50,000,000 and £60,000,000, as follows;— 

Pastoral, £15,000,000; 

Manufacturing, £14,750,000; 

Agricultural, £14,000,000 ; 

Dairying, £7,000,000; 

and the balance is distributed among various primary activities. 

“Queensland possesses a larger area of first-class pastoral land than 
any other State. It lias a belt of 1,000 miles of rich tropic land between 
Mossman and Point Danger, from which is produced 90 per cent, of 
Australians, sugar. 

“Inland, agriculture, fqr a distance of 100 miles or so from the 
coast, holds sway, but still lurther" inland sheep hold court. Wool is 
king. 

“Since 1932 Queensland has^ made record progress towards pros¬ 
perity. In 1931 the .State’s wool clip'was vrorth only £5,000,000: in 
1934, £10,000,000. ' 

“The greatest proof of progress is the improvement in the Savings 
Bank accounts. '^Depositors at 10th-January, 1935, had £25,878,000 to 
their credit—an increase of 7-6 per cent, for the year. 
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‘‘Brisbane, tlie State capital and commercial centre, is picturesquely 
situated- It lias civic control of the largest city area in the world. 

“The population of the State is hox’dering on 1,000,000. Brisbane 
lias more than 300,000 people. 

“Queensland holds the premier position among the States in the 
Comiiiomvealtii in beef cattle raising. 

“The beef cattle industry aims at iiroducing meat of the quality 
wanted in Britain. To that end the herds have recently been built up 
by pedigree stock imported from Britain to ensure that the *‘baby beef 
so popular on the English market will be in supply. 

“As chilled beef is now more popular than frozen, the Queensland 
meat trade has made special efforts to improve eliiliing facilities on 
steamers. It has been proved that meat can be landed in excellent 
‘bloom’ in England forty-five days after shipment. 

“Great Britain normally imports about 500,000 tons of meat a 
year. Of that quantity 400,000 tons is foreign and 100,000 Empire 
production. 

“Australia’s share of the 100,000 tons is about 63,000 tons. Most 
of this comes from Queensland, where cattle stations are larger than 
some of the countries of Europe. 

“Queensland also produces 40 per cent, of the Australian butter 
exported to Britain. This butter, under the Australian Government 
name of ‘Kangaroo,’ has won many prizes. 

“Leading scientists in London recently made elaborate experiments 
with butter from all parts of the world, and Australian butter was 
proved to be the richest in health-giving qualities. 

“During the year ended 30th June, 1935, Queensland manufac¬ 
tured 2,325,402 boxes of butter—a record. For the whole of 1934 
' production totalled 133,402,841 lb. 

“Nearly 100,000 people of British parentage are engaged in the 
dairying industry in this State alone. 

“Quensland, the northernmost State in Australia, produces nearly 
half the continent’s cheese. Each year the State makes 12,000,000 lb. 
of Cheddar, of which nearly 8,000,000 lb. are sent overseas;” 

The illustrations in the number include a picture of a sunset on tlie 
Great Barrier Reef, together with a wide range of pictures of Australian 
industries and scenery generally. 

A panel draws attention to the Barrier Reef under the heading of 
“Coral Reef and Its Marvels,” which reads:— ' 

“Queensland possesses one of the marine wonders of the globe— 
the 1,200-mile Great Barrier Reef, the largest continuous mass of corah 

“The reef varies considerably in width. So does its distance from 
the coast. In the north it is within 20 miles of land, hut to the south 
is 120 to 150 miles away. 

“On the outer face the reef is often composed of nearly perpen¬ 
dicular walls rising from 20 to 25 fathoms to within a short distance 
of the seaJeveL After 1,000,000 years of building the reef is still 
^ growing. 
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'^Tiie deptlis and slioals teem with fascinating marine life. Tlie 
shape and colour have to be seen to be believed. 

‘“Palm and mangrove and other vegetation grow on the atolls that 
dot the reef. Turtle, seabirds, and gaily-eoloured fish abound.” 

The White Australia poliej is very fully set forward by an article 
by Lt."Col. T. W. White, Commonwealth Minister for Trade and Customs, 
whilst there is a special menage to Britain from Mr, J. A. Lyons and 
also from the Treasurer, Mr. Casey, and Dr. Earle Page. 

Mr. Malcolm MacDonald contributes a special message stressing 
Empire unity, and in which he says:— 

‘‘I, myself, retain the happiest recollections of my visits to Australia, 
when I not only enjoyed her justly famed hospitality, but obtained in 
my journeys through her varied countryside, from the vineyards and 
goldfields of Western Australia to the sugar plantations of Queensland, 
from the wide sheep country of New South Wales to the apple orchards 
of Tasmania, an invaluable insight into her problems, and some know¬ 
ledge of their extent. It is for these reasons that I am happy to 
eoinmeiid to ail readers of the ‘‘Daily Telegraph” the articles in these 
Supplements. 

“There can be no doubt that the Empire, and in a special degree 
Australia, offers splendid opportunities for mutually beneficial trade, 
and these papers, written by men of acknowledged authority, should 
help to encourage trade and develop communications between the United 
Kingdom and the Commonwealth. They should, and I hope they will, 
help even more to strengthen that consciousness of unity and comrade¬ 
ship, based on sympathetic understanding, which is the ideal of Empire 
inspiring all our aims.” 


DOWN WITH DIRT. 

Down witU dirt should be the slogan of all dairymen. Bemcmber that milk is 
easily susceptible to contamination, and so afteeted loses its value with the resultant 
loss to the supplier. Be not content with the cleanliness of your milk cans and 
machines without, but see that every part within is also cleansed of all infectious 
matter, however minute. All deposits of manure in dose proximity to any receptacle 
wherein milk is contained should be removed, lest flies and insects, after feeding 
therefrom, cause contamination. See that the rubbers of your milking machines 
before use are thoroughly cleansed of all particles of dirt; that the milk lines, air 
lines, and the' releaser are scalded in ease contamination result. Be sure to wash 
your separator with hot water, twice daily immediately after use.' Before separating 
take particular care to have the separator bowl well swilled. Cleanliness of the 
individual is of no less importance than that of the machine; neither is everything 
that is clean outside an indication that everything is clean inside. When milking 
by hand, even an accumulation of dirt secreted under the nails should be removed, 
■lest such dirt become moist and drop into the milk. C?lean machines; clean con¬ 
tainers for, and clean handling of, milk safeguard purity; pure milk makes a good 
quality product; a good quality product finds a ready market and fetches a better 
price than that of an inferior quality product; good quality products establish a 
high trading reputation to manufacturers. So important is cleanMness to the 
community that Government and civic authorities appoint inspectors that they might 
take precaution .against 'infectious diseases caused through undeanliness.' The 
gospel of 'Cleanliness has 'been preached since Biblical times, and still is. Eemember 
Franklinprecept: Tolerate no uncleanliness in body, clothes,, or habitation.” 

'Take notice: “Cleanliness is mext to godliness.”—“The Tlnity ' Co-operator” 
(Toowoomba). 
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Studies on the Biology and Control of the Large 
Roundworm of Fowls, Ascaridia galli (Schrank 1788 ) 

Freeborn 1923 . 

P. H. 8. EOBEETSj D.Se., Animal Health Statioiij Yeerongpilij'. 

[Co7iimued from p, 50, Fart Vol, XLVI, —1936.] 

PART II, 


3, THE PARASITIC PHASES IN THE LIFE CYCLE, 

I. Technique Employed. 

■pOR tlie^ purposes of determining tlie parasitic life cycle and patho- 
^ geiiieity of Ascaridia galli incubated day-old ivhite leghorn chickens 
were secured. For the first month the chickens were confined to a 
disinfected brooder battery or to thoroughly disinfected pens with con¬ 
crete floors. Thereafter and until the termination of the experiments 
the birds were kept in compartments with batten sides and wire mesh 
floors. These compartments, the wire mesh floors, and trays beneath 
were thoroughly cleansed daily. When seyen days old all chickens were 
numbered by means of aluminium wing bands. 

Throughout the period of the investigation a dry mash was kept con¬ 
stantly before the birds. During the first month the composition of this 
mash was as follows: — 


Maizemeal .. . . .. .. .. 63 parts 

Pollard .. . . .. .. .. 13*5 parts 

Bran .. .. .. .. .. 13-5 parts 

Dried buttermilk . . .. .. .. 7 parts 

Meat and bonemeal .. .. .. 3 parts 

To this 1 per cent, common salt and 1 per cent, cod liver oil were 

added as supplements. 

After the first month the quantity of dried buttermilk was reduced 
to 2-5 parts. The meat and bonemeal was increased to 5 parts, and an 
additional 2*5 per cent, of lucerne meal included. Small quantities of 
green lucerne were fed daily. 

The dosages of eggs were computed by suspension following incuba¬ 
tion of female worms at 37 deg. C. in physiological saline. The infective 
stage was secured by incubating fresh eggs in 2 mm. of 1 per cent, 
formalin at 30 deg. 0. to 33 deg. C. The doses of infective eggs were 
delivered into the msophagus on pellets of filter paper, which were then 
worked into the crop by means of the fingers. 

Examination of the intestine, liver, &c., for larvae was carried out 
in the following manner:—The intestine after being disengaged from 
the mesentery, gizzard, &c., was straightened out and cut into suitable 
lengths. Preliminary investigations showed the most suitable places 
for these incisions, in order to avoid cutting through any larvae, to be 
in the vicinity of the entrance of the bile duct and just posterior to 
the yolk sac remnant. The contents of these sections were then forced 
out under pressure with warm physiological saline. The intestine was 
finally opened and thoroughly washed in saline. 
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Tile Baermarm apparatus proved very efficient for tlie isolation of 
larv® from tlie ingesta provided the. larvse were older than four days,^ 
the washings being placed in the usual stoppered funnel and placed at 
37 deg. C. for approximately four hours. This method of isolation 'for 
newly-hatched and very young larvae, however, was found to be 
unreliable, as it was observed in ■preliminary investigations that such 
larvoe appeared to a very large extent unable to free themselves from 
the niiicoiis and ingesta, and only small percentages appeared in the, 
liquid drawn off from the bottom of the funnel. 

Tlie body cavity was flushed out wdth warm saline, which wm,s then 
centrifuged and examined for laiwm. The liver and lungs were examined 
both by means of pressed sections and the Baermann apparatus. The 
intestine wail was exaniiiied also by means of pressed sections. 

II. The Parasitic Life Cycle. 

(i.) Previous . Investigations. 

The first endeavour to ascertain the life cycle of AscaricUa galli 
appears to have been made by Scott.®^ Scott showed that this nematode 
may be transmitted to chicks by means of earthworms obtained from, 
infected runs. He was not certain, however, whether earthworms acted 
as true intermediate hosts or simply as mechanical transmitters. A 
further report in 1915, however, indicated that Scott was inclined to 
coiisider that earthworms were not true intermediate hosts. Le Roiix'^" 
has also shown that this roundworm may be disseminated by earthworms. 

In 1920 a short note published by Aekert^ showed that the life cycle 
of A. gailU was direct. Aekert found that when the eggs are incubated! 
at 28 deg. 0. the larva is fully formed in nine days. Such embryonated 
eggs wdien fed to chicks hatch normally in the digestive tract, and 
twenty-eight hours after infestation numerous larvae can be recovered 
from the small intestine. After thirty days the worms are about half 
gimwn. Examination of various organs for evidence of any larval 
migration outside the alimentary tract revealed only one larva in the 
lungs and one in the trachea, respectively, of two of the many chickens; 
infested. 

A report issued by the Oklahoma Experiment Station®'^ in 1921, 
however, claimed mortalities among chicks fed infectious eggs due toi 
a pneiiiiioiiia, foUowung a marked migration of the young larvte to the 
lungs. 

Two years later Aekert® published details of a further series of 
experiments, and with the exception of two larvae isolated from the livers 
and six from the lungs of three chicks he could find no evidence of any 
migration from the intestine. The eggs were found to hatch in the 
duodenum, the larvae preferring that portion of the intestine about 
one-fourth of the distance betw^een the gizzard and base of the caeca, 
where the intestinal contents are slightly acid. Within a week after 
hateliing the larvae were observed to move deeply among the villi, and 
some ivere noted to penetrate the intestinal glands. During the next 
'few days the penetrations of the' mucosa by the larv» increased in num¬ 
ber and depth, and in The case of heavy infestations Aekert 'reported 
that the inner wall of the intestine may become studded with larvm 
with, their anterior, ends buried in. the wall tissues., On about the 
twentieth day the larviB were observed to withdraw into the lumen of 
The intestine, where they remained till maturity, which \¥as reached in 
about two months after infestation. 
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Giiberlet'^® confirmed Aekert’s work, and showed that noriiiaily the 
larvjB w^ere found in the small intestine 'where for a short period" they 
may become partially embedded in the mucosa. A few iarvm may 
penetrate the mucosa and reach other organs, as larvae were oecasioiiaily 
found in the spleen, kidney, lungs, and body cavity, but this -was 
regarded as an abnormal condition. 

■Danheim^® was also unable to find any evidence of a general migra¬ 
tion of larvae from the intestine in a series of experiments in which 
infectious eggs were fed to rats. 

In 1927 Itagaki^'^ read a paper before the World’s Poultry Congress 
at Ottawa on the life cycle of Ascaridm galli (A. perspicilhim) in Japan. 
Itagaki recorded that during the hottest part of summer the egg becomes 
infective in seven days. Hatching occurs either in the glandular or 
muscular stomachs. The life cycle followed by the larvae thereafter, 
Itagaki^ noted, was dependent upon the season of the year. During 
the spring and autumn the larvae remain in the lumen of the intestine 
till maturity. Daring midwinter and midsummer, however, the larv^ae 
penetrate the intestinal mucosa and nine to twelve days after infection 
are to he found in the mucous membrane and* circular muscle layer, 
causing the formation of fibrous nodules which are distributed mainly 
throughout the lower third of the small intestine. In these nodules 
larvae are to be found in early stages of development. The younger 
nodules are reddish and transparent, but in about thirty-six days after 
infection the nodules have become fibrous in nature, and may attain 
the size of a pin’s head. The larvae eventually return to the lumen and 
reach maturity after about thirty-seven days. Itagaki could find no 
evidence of any migration outside the intestine. In a further paper®^ 
Itagaki again drew attention to nodule fotoafion extending into the 
caeca associated with the development of the larvae of this roundworm. 

Further work by AckerP’»® supplied more detail, and the life 
history of Ascaridia galli was considered to be as follows:—At 33 deg. C. 
the eggs become infective in ten days. Hatching occurs mainly in the 
duodenum, the larvm congregating in that portion a few centimetres 
posterior to the entrance of the bile duet in a practically neutral 
medium. For the first nine days the larvm live iii the lumen and in 
the inter-villar spaces. On the tenth day they commence to penetrate 
the mucosa between the villi, and during the next eight days may be 
seen with their heads buried in the mucosa and the rest of the body 
floating freely in the lumen. A few during this period may occur in 
the muscle layers or may even burrow through the intestine wall and 
be seen in the liver, lungs, and other organs. On the eighteenth day 
the larvae move back into the lumen and remain there till maturity, 
which, in white leghorn chicks given a single dose of fifty eggs at 
one month old, is reached in fifty days. Ackert has recorded three 
moults, the first on the sixth to eighth day, the second on the fourteenth 
to fifteenth day, and the third on about the twenty-second day. At no 
time was any nodule formation as noted by Itagaki observed. Finally, 
Alicata^® has shown that before the egg becomes infective the embryo 
moults, making four moults in all during the course of the life cycle. 

(ii.) .Experimental Infestations op Chickens. 

A total of sixty-five chickens was used in these investigations to 
determine the parasitic life cycle of Asmridi.a^ gmlM, The first lot of 
birds included under the numbers 1 to 37 consisted of cockerels which. 
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with tile exception of Nos. llj IS, and'15, were thirty days old wlieii 
infested. These three birds were forty-five days old. Five eoiitroi birds 
were aiitopsied at various periods before the experiment was eoiiiiiieiicd^ 
and six others during the duration of the experiment. The infested birds 
irere given a single dose of eggs from a culture lieid at 30 deg. G. to 
31 deg. C. for twenty-one days, and for a further twenty-two days at 
room temperatures. These studies were conducted during November, 
1934. 

A second lot of birds. Nos. 190 to 217, all pullets and alsO' thirty 
days old, were infested with a single dose of eggs during April, 1935. 
The eggs fed ivere portion of a culture incubated at 31 deg. C. to 32 
deg. C. for sixteen days. Fourteen control birds accompanied this second 
study, being aiitopsied at various times prior and subsequent to 
infestation of the remaining birds. 

As no w'oriixs were found in any of the control birds examined it 
was assmned that up to the time of infestation the birds used in these 
studies had remained entirely free from worms and that during the 
course of the investigation no accidental reinfestations had occurred. 

Tlie individual dosages of eggs fed and periods betxveen infestation 
and autopsy are given in Table VII. 

Prom the observations made in these studies the parasitic life 
history of Ascaridia galli is considered to be as follows:— 

The First Stage Larva. 

At a temperature of 31 deg. C. to 32 deg. 0. the first movements 
of the embryo in the egg occur after four days. On the fifth day the 
early first-stage larva is considered to be present. At this stage of 
development the larva is comparatively stout, densely granulated in the 
middle two-thirds portion, and clearer in the region of the oesophagus 
and tail. After a further three days’ incubation the larva is more 
slender in appearance, with a more definite intestinal region. The 
details of the cesophagus are difficult to make out, but it appears to 
be of the rhabdidoid type usual in first-stage nematode larvm. After 
a total incubation period of eight days at these temperatures some of 
the larvse commence to moult, which procedure becomes more generalised 
on the ninth day. This moult marks the appearance of the second stage 
larva, ivliieh remains in the egg shell enclosed in the moulted skin of 
the previous stage. At a higher temperature of 33 deg. C. the first 
moult -was observed as early as the seventh day. 

The Second Stage Larva. 

TJm hhfecUmty mid Eatclving of tlm Embryo%aied Egg. 

That the second-stage larva is the infective stage was demonstrated 
by feeding eggs which had been incubated for six, seven, eight, and nine 
days at 31 deg. C. to 32 deg. G. to chickens fourteen days old. Hatched 
;larv® -were i*ecovered only from chicks to which eggs nine days old 
had been fed. That is, the larva becomes infective shortly after it has 
completed its first moult. 

When infectious eggs are fed to chickens many of them remain 
unhatched, and may be, recovered from the feces. The majority, how¬ 
ever,' hatch successfully, and observations have shown that although a 
few free larv® may be found in the gizzard the greater number occur 
in the small intestine. As early as one and one-half to two hours after 
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Plato 72. 

Pig. 1. Normal tail of second stage larva. 

Pigs. 2 and 3. Abnormal tails of second-stage larva. 

Fig. 4. Cephalic extremity of second-stage larva, showing oral xjrominexice. 
Pig. 5. Second-stage larva, newly hatched. 

(n) Oral prominence. (c) Anus. 

(b) Oesophagus. 

Pigs. 6, 7, and 8. Hatching of larva, following moistening after desiccation. 
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infestation free larvie may be recovered from this portion of the 
alimentary tract,, being congregated mainly in that piortion 6 to 12 
centimetres posterior to the entrance of the bile dnet» 

Hatching frequently occurs in -water cultures of eggs^ and is 
especially prominent among infections eggs which have been agitated 
to see-ure an even siispeiision. The moistening of infectious eggs which 
have been subjected to periods of desiccation is also very conducive 
to hatching^ and in such cases the percentage hatching appears to be 
governed solely by the duration of the conditions of dryness. In such 
cases^ hatching proceeds as follows:—The larva is usually in such a 
position that its anterior end is adjacent to the opercular plug of the 
egg shell. Gradually this end of the shell bulges and the vitteliiie 
membrane is pierced by the larval head. The head is then placed in 
this bulged part of the shell, which eventually hursts, splitting in the 
region of the opercular plug. By lashing movements of the body 
interspersed with frequent resting periods the larva gradually frees 
itself from the shell, leaving behind the moulted skin of the first-stage 
laiwa ill which it was enclosed. This procedure is illustrated in Plate 1, 
figs. 6, 7, and 8. Occasionally the shell may bulge at both ends, giving 
the impression of some force exerted by the larval head and tail. As 
dead larvm may also hatch in a similar manner and under similar con¬ 
ditions it is apparent that this hatching is due to some reaction of the 
shell to moisture, and not to any effort on the part of the larva. Hatch¬ 
ing may also be readily brought about by gentle pressure, but in such 
instances it has been found that the shell may rupture at any point, 
whereas hatched shells obtained from the intestine always show a 
splitting of the shell in the region of the opercular plug. The con¬ 
ditions governing the hatching of the egg in the alimentary tract of the 
host are not understood, and it is suggested that hatching may be due 
to the nature of the egg shell which, in the presence of certain substances 
in the alimentary tract, reacts in much the same way as it does in the 
presence of moisture after a period of dryness. 

Description of the Second Stage Larva, (Plate 72, fig. 5.) 

Newly hatched larvae measured 285ja to 378/x in length, the 
average length of forty-five specimens measured being 323 ju. 

The body is smooth, elongate, and cylindrical, tapering gradually 
to the head and ending in a conical tail. The mouth appears to be 
a simple pore surmounted by a chitinous structure somewhat similar 
to the so-called ^^boring tooth’’ of the second-stage larva of 
Inmhricoides, This structure is illustrated in Plate 72, fig. 4, showing 
that it is more prominent towards the ventral surface. The esophagus 
is slender with an inconspicuous anterior swelling and a posterior bulb. 
The body contains numerous granules which are concentrated mainly 
ill the region of the intestine, leaving the oesophageal and caudal portions 
of the body relatively clear. The intestine reaches the exterior per 
medium of an inconspicuous rectal cavity and anus, the position of the 
latter being marked by slight though prominent lips. Extending the 
entire length of the body are a pair of faintly fusible lateral lines. 

Measurements. Bength 378^, oesophagus 128u, anus 58/x, maximum 
width 20/i. 

As mentioned in the above description the tail of the second-stage 
larva is conical and straight (Plate 72, fig. 1), but on rare occasions 
larvae with tails as m Plate 72, figs. 2 and 3 have been seen, not only 
among larv?e hatching in water cultures, but also among larvae up to 
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fi¥e days old in infested chickens. The significance of these different 
types of tails is not understood. 

During the next few days the laiwae are to be found in the iiiiiien of 
the intestine and in the intervillar spaces. Growth during the early 
portion of this period is comparatively slow. At the end of twenty- 
four hours larvse may measure up to 385ju long^ and the excretory 
pore and genital rudiment have appeared. At this stage the genital 
rudiment is a colourless ovoid body, and in a larva 328ja in length is 
situated at about 117ft from the tail. After three days the larvae have 
reached 555ft (average 435f&) in length by about 30ft in width. The 
body is now more heavily cuticularised, the lateral lines are more distinct, 
and the nerve ring can be made out with difficulty. 

After five days there are distinct changes in structure. The body 
is more slender and the oesophagus is relatively shorter. The intestinal 
cells are more compact and the intestinal lumen and body cavity are 
apparent. The genital rudiment now consists of a number of cells, and 
the nerve ring can be readily made out. At this time larvae may 
measure *85 mm. to 1*17 mm. in length, averaging -98 mm. The following 
measurements were taken from a larva 1*17 mm. in length:—Length, 
1*17 mm,; oesophagus, *185 mm.; nerve ring, *084 mm. j anus, *122 mm.; 
genital rudiment, -462 mm. (from tail). 

Among the five-day larvae examined several were almost hyaline in 
appearance, indicating that a moult had just taken place, and on the 
sixth day fully 75 per cent, of the larvae recovered had either completed 
the second moult or were enclosed in the moulted skin of the previous 
stage. The third-stage larvae measured up to 1*86 mm. in length, and 
the second-stage larvae up to 1*2 mm. in length, respectively. By the 
ninth day all larv^ were in the third stage, with a maximum length of 
5*22 mm. (average 3*6 mm.). 

A description of the third-stage larva is given below: — 

The body is now very elongate and slender. The oral prominence 
has disappeared, and the mouth is now surrounded by three very shallow 
lips—one large dorsal lip and two equal sub-ventral lips, each of which 
is conspicuously lined with cuticle along its edge. The oesophagus is 
relatively small and slender in appearance (Plate 74, fig. 2). The nerve 
ring is prominent. The genital rudiment now consists of an elongate, 
ovoid mass of cells which in some larvae may continue anteriorly and 
posteriorly for varying distances as a single row of cells lying ventrally 
between the intestine and body wall. The lateral membranes have also 
increased in size, and their width, SfM to 12ft, makes them verj- 
conspicuous. 

The sexes may now be readily distinguished. In both male and 
female third-stage larvae the tail is somewhat sickle-like in shape, the 
curvature being more pronounced in the male. (Plate 73, figs. 1 and 2.) 
In the male there is also a pre-anal swelling, the rudiment of the pre-anal 
sucker. (Plate 73, fig. 1.) In the female thereis a rudimentary genital 
opening in the region of the genital primordium. 

Tile measurements of a female larva nine days old and 4*06 mm. in 
length are given. 

Length, 4-6 mm.; oesophagus, *34 mm.; nerve ring, -16 mm., anus, 
*19 mm., genital rudiment, 1-8 nun. (from tail) ; rudimentary genital 
opening, 1*83 mm. (from tail) ; width in region of posterior portion of 
cesophagus, *075 mm.; width of head, -033 mm. 
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Fig. '2. 
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Plate 73. 


Roberts, 


Tail of tliirJ-stage male larva showing pre-anal swelling. 

Tail of third-stage female larva. 

Tail of fonrth-stage male larva. 

Tail of fourth-stage male lawa at a later stage of development. 
Ta||:. 0 f adult male. 


(a) ^, Pre-anal sucker. 
(&) Anus. 

(e) Pre-anal papillae. 


(d) Anal papillm, 

(e) Post-anal papillas 
(/) Siib*terminal papillm. 
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Larval MigratloE, 

Observations made on chickens infested during November and 
aiitopsied ten to nineteen days after infestation show that during this 
period the larvae attack and may penetrate the intestine wall to varying 
degrees. 

An examination of chicken No. 9, autopsied ten days after infesta¬ 
tion,^ showed that although after flushing the intestine with warm 
physiological saline numerous free larvge . could be recovered, other larvae 
were present with their heads buried into the intestine wall between 
the villi and with the remainder of the body floating freely in the 
lumen. (Plate 75, fig, 1.), Whilst such attached larvae were being examined 
in warm physiological saline under the binocular niieroseope the majority 
readily freed themselves and swam away. 

During the next eleven days eleven chickens were autopsied. Up 
till the nineteenth day after infestation larvae were observed attacking 
the intestine wall, though of the two chickens killed on this day only 
one gave evidence of larval penetration, two larvae being detected in 
pressed sections of the intestine wall of chicken No. 18. 

In the birds slaughtered after the nineteenth day all larvce appeared 
to be living freely again in the lumen of the intestine. 

In all birds examined between the tenth and nineteenth days the 
relations of the larvae to the intestine wall were essentially the same 
as those recorded for the larvm observed in chicken No. 9 (ten days^ 
infestation). The liver, lungs, and body cavities of all these birds 
were carefully examined for any evidence as might suggest a normal 
larval migration outside the alimentary tract, but with the exception 
of one larva recovered from the abdominal cavity of chicken No. 10 
(twelve days’ infestation), two larvae from the lungs of chicken No. 13 
(thirteen days’ infestation), and one larva from the lungs of chicken 
No. 15 (fifteen days’ infestation), no such evidence was secured. 

Mieroseopic examination of the intestine wall showed the majority 
of the larvae lying between the villi with their anterior ends buried into 
the crypts of Lieberkiiln. (Plate 75, fig. 2, and Plate 76, figs. 1 and 2.) 
,Ifn a few sections larvae were observed which had penetrated the wall 
more deeply and were lying in the muscle layers (Plate 77, fig. 1) and 
in a mesenteric fold (Plate 77,. fig, 2.) 

In the experiments conducted in April-May, 1935, no larvse were 
recovered at any time outside the alimentary tract. It was also observed 
that am<mg these birds the tendency for the larvae to attack the intestine 
wall during the period subsequent to the ninth day after infestation 
appeared less obvious than among the birds infested in November. No 
larvae at any time were observed completely buried in the mucosa or 
submucosa, and although an occasional larva was seen with its anterior 
-end shallowly buried into the wall between the villij the majority of 
the larva; appeared to be free in the intestinal lumen. No evidence of 
larvae; attacking the intestine wall, moreover, was observed iii the series 
after the seventeenth day. 


Among the ten-day larvm’it was observed that the female larvae 
were in general larger than the male iarvas: In the females the genital 
cells are now more extensive in their distribution, and the g#nital open¬ 
ing is marked by a vulva arid shorf Vagina. In the males fhe pre-anal 
swelling is more conspicuous, and in some of the males there is a 
tendency for the old cuticle to split away in this vicinity. 
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LpngitiidiHal section of larva in glandular crypt. 

Plate .:74. ■ : 
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The third moult was observed to occur on the twelfth day, when 
two female larvae, 5*8 mm. and 6-1 mm. long, respectively, were"noticed 
completely enclosed in the moulted skin of the third kage. On the 
thirteenth day many third-stage larvae were still present, hut 70 per cent, 
of the larvce examined were either in the fourth stage or iiioiiltiiig. 
Larvm at this stage measured:— 

Third Stage— 

Males, 3*6 mm. to 54 mm., average 4-9 mm. 

Females, 4-5 mm. to 6 mm., average 5-3 iniii. 

Fourth Stage— 

Males, 5-9 mm, to 8*2 mm., average 7-2 mm. 

Females, 5-6 mm. to 11-1 mm., average 8*06 mm. 

Description of the Fourth-Stage Larva. (Plate 74, fig. 3.) 

The following description is taken from fourth-stage larvie thirteen 
days old. 

The cuticle is now showing numerous very fine transverse rings. 
The lips are of the adult type, being rather deep and strongly lined with 
cuticle with dentigerous ridges. The lip papilla have appeared. 
The oesophagus is relatively short and somewhat club-shaped. (Plate 74, 
fig. 4.) The lateral membranes are now greatly reduced in prominence. 

The Female.—The female genital opening is now marked by a 
prominent vulva. There is a short muscular vagina which leads into 
the uterus which in some specimens is well developed and conspicuous. 
The tail is straight and much shorter in comparison to the rest of the 
body than in the third stage. 

Length, 1048 mm.; msopliagus, -84 mm.; nerve ring,- *24 mm.; 
anus, -25 mm.; vulva, 4-3 mm. (from tail); width of head, -05 mm. 

The Male.—In the male the pre-anal sucker is now apparent, and 
there are three pairs of caudal papillae. The first pair are situated just 
in front of the anus, the second pair immediately posterior to the anus, 
and the third pair midway between the anus and the tip of the tail, 
(Plate 73, fig. 3.) 

Length, 748 mm.; oesophagus, -76 mm.; nerve ring, -23 mm.; anus, 
-24, mm.; width of head, -045 mm. 

On the fifteenth day females measured 9*7 mm. to 13-23 mm. in 
length, with an average length of 11-7 mm., and males 9-48 mm, to 
12*9 mm: in length, with an average length of 9*48 mm. In the males 
of this age it was obseiwed that the spicules -were appearing and that 
in a few of the specimens examined traces of two more caudal papillae 
were apparent, one between the pre and post-anal papillse, and a further 
subterminal papilla. (Plate 73, fig. 4.) 

By the sixteenth day larvm measured up to 14-2 mm. in len^h. 
Eighteen days after infestation several larvae were observed undergoing 
their fourth moult. Males at this time measured 16-2 mm, to 22-5 mm. 
in length (average 18*5 mm.), and females 18-5 mm. to 25-6 mm. in 
length (average 21-7 mm.). In the chicken autopsied on the twenty- 
first day, No, 214, all the worms were young adults, and ranged in, size 
from 274 mpa,,,to 35 mm. ' 

The Young Adult, 

"The''following'description is'taken" from 'larvm':twenty-three''''4a:^^ 
old. , ''b''' ,;y 
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■ Both sexes are now similar in general cliaraeteristics to the mature 
adult. In the females the vnlva, vagina, uteri, and ovarian tubes are 
all well developed. The male genitalia is also well advanced in develop¬ 
ment, and the caudal alae, ten pairs of caudal papilla^., and the spicules 
are all prominent. (Plate 73, fig. 5.) In both sexes the body cuticle 
is now encircled by very definite rings more widely spaced than in the 
pi-evioiis stage. 

A female 37*5 mm. long gave the following measurements .—Length, 
37-5 mm.; oesophagus, 2-1 mm.; nerve ring, -5 mm.; vulva, 18-6 mm. 
(from tail) ; width of body at posterior end of msophagus, 42 mm. ; 
width of head, *17 mm. 

Maturity Period. 

Ill chicken No. 23, infested during November with 100 eggs, and 
autopsied on the twenty-sixth day after infestation, female worms had 
attained a length of up to 51-5 mm., and in a female of this length 
fertile eggs were observed in the uteri, but no eggs were recovered from 
the faeces. Another bird in this series also given 100 eggs and autopsied 
on the twenty-eighth clay (No. 25) yielded only four worms, the largest 
female being 52*6 mm. in length. This female contained many fertile 
eggs in the uteri, and an examination of the faeces showed that fertile 
eggs were being passed. By the thirtieth day females in a bird given 
fifty eggs had attained a length of 65-2 mm., and fertile eggs were 
very numerous in the droppings (No. 26). 

Observations made in May with chickens fed 100 infective eggs 
revealed a few fertile eggs in the droppings of a bird autopsied on the 
twenty-seventh day (No. 217). The infestation consisted of three 
females, 50-2 mm., 51-6 iimi,, and 53-2 mm. and four males, 35-1 mm., 
46*3 mm., 474 mm., and 48 mm. in length, respectively. 

Discussion. 

Reviewing the work of previous investigators we find that the life 
history of Ascaridia gallic as given by the Oklahoma Experiment Station, 
Ackert, and Itagaki differs in several points. As determined by the 
writer, the life history is not entirely in agreement TOth that recorded 
by Itagaki or Ackert, but there was certainly no evidence of a con¬ 
sistent extra-intestinal migration analagous to that occurring in the 
life history of Asoms hmibricoide^^ ‘as recorded by the Oklahoma 
Experiment Station. 

Hatching appears to take place chiefly in the small intestine, though 
as a few newly-hatched larvm were found in the gizzard some eggs may 
also hatch in the crop or in the glandular or muscular stomachs. Until 
the tenth day the larvm live freely in the lumen of the intestine or in 
the intervillar spaces. 

The experiments conducted in November, 1934, showed very 
definitely that from the tenth to the nineteenth day the larv^ attack 
the intestine wall. During this period, as determined by. maeroscopic 

BEBCBIPTION OP PBATE 75. 

Fig. *1. Third-stage larva. , ' 

Fig, Cephalic extremity of third-stage larva, 

Figh3, Fourth-stage larva, v, ^ 

■■■ (h)''Mouth ((4)'/Oesophagus.' 

,'(h> Oiml'papill®. : V 

■"(o)’"Nerve ring.' ' '■(/)'Female'genital opening.,'. 

Fig. 4, 'Cephalic'extremity, fourth-stage,larva.’ 
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Fig. 1. Section of small intestine showing larva. 

and microscopic observations, many of the larv^ are to be seen with 

their anterior ends buried into the crypts of Lieberkiiln and with the 
remainder of the body floating freely in the lumen. That this penetra¬ 
tion is usually very shallow is denoted by the fact that many of these 
larvae can readily withdraw from the intestine wall and become free. 


Mtestiae showing destruetion of glandular epitheliura^^ b^ 

Plate 76. ' 
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The oceiirrenee of free larvse in the lumen of the intestine dnring this 
period, together with the above observation, may possibly indicate that 
the larvse are not confined to any one spot on the intestine wail—^tliat is, 
they do not become fixed, but may attack the intestine wall in several 
places. A few may penetrate through to the longitudinal muscle layer, 
and rarely some of these may continue their burrowing actmties to 
reach organs lying in the body cavities. 

In the chickens autopsied in the May series of experiments evidence 
of larval penetration of the intestine wmll was not so, striking. The 
majority of the larvie in chickens autopsied during the tenth to the 
seventeenth day were apparently free in the lumen occurring among the 
ingesta. A few were observed up till the seventeenth day with their 
anterior ends buried into the mucosa between the villi, but in most cases 
such larvse quickly became free whilst under observation. No larvse in 
any bird were detected deeply buried in the wall tissues. 

It will be remembered that Itagaki recorded that during the 
extremes of summer and winter in Japan the larvse attack the intestine 
wall, whilst dnring spring and autumn they remain throughout their 
life cycle free in the intestinal lumen. It appears most improbable that 
any parasitic worm with a direct life cycle should be dependant upon 
the season of the year to an extent as would involve some alternation 
in the life cycle, yet the observations by the writer made on birds 
infested in November and May appear at first sight to indicate that 
during the autumn (April, May) the tendency for the larvae to attack 
the intestine wall is less striking than during tjae summer (November). 
These observations, however, are somewhat confused by the wide varia¬ 
tions in the number of eggs used as the single dose. In the November 
experiments, for example, it was noticed that the greater the number 
of eggs fed the more evident was the behaviour of the larvse during 
the tenth to the nineteenth day. For example, in chickens Nos. 13, 15, 
and 11, which received dosages of 10,000 to 15,000 eggs, some hundreds 
of larvse were observed attacking the intestine wall, and portions of 
intestine were able to be fixed with the majority of these larvse still 
in ^iPu. With those chickens fed 1,000 eggs comparatively few larvse 
were observed actually attacking the intestine wall, and many of these 
quickly detached themselves w^hilst under observation. It is therefore 
considered that the observations made on the comparatively few larvse 
recovered from the April-May series of chickens, which were fed a single 
dose of 100 eggs only, may not have been conducive to a true interpreta¬ 
tion of larval behaviour during the tenth to nineteenth day. 

As further evidence that the behaviour of the larvse in the host 
is probably identical during summer and autumn, it will be observed, 
if Table VII. is consulted, that after the tenth day there is a sudden 
and conspicuous decrease in the number of larvse present. This is true 
of both the November and April-May experiments. This decrease is 
considered to be due (this will he discussed in greater detail later) to 
a resistance on the part of the bird developed as a result of larval attack 
on the intestine wall. 

After the nineteenth day the larvse live freely in the lumen of the 
intestine, and favour that portion of the intestine in th^ 
which the majority of the newly-hatched larv£e had congregated. 

:When; the .egg.is incubated'at '83''"deg.^ C.;id;'''2'''mm..'of T,: per/'/centr 
formalin the first larval moult occurs after seven days. The second 
moult'was',observed as early, as the.'fifth, day after, infestation,. :the'.''tlfi^ 
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Oil the twelfth day, and the fourth on the eighteenth day. These various 
periods for the respective moults are somewhat earlier than those 
recorded by Aekert, 

The minimum maturity period established was twenty-seven days, 
mature females measuring 51 mm. to 53 mm. In his work on the life 
history published in 1931 Aekert^ used white leghorns, which were 
infested with a single dose of fifty eggs when one month old. The 
minimum, matuxnty period obseirved by him was about fifty days. The 
maturity period of twenty-seven days was obtained by the writer in 
birds of the same breed and age, and given a single infestation of 
100 eggs. Itagaki®’^ recorded maturity in thirty-seven days, but did 
not state the age of the birds nor the number of eggs with which this 
figure was obtained. In the light of the very similar conditions govern¬ 
ing both Aekert’s and the writer’s experiments it is very difficult to 
find an explanation for this discrepancy. Similar discrepancies have 
been noted by Baker-‘ in the figures given by various -workers for mature 
growth of the easeuin worm of fowls, Heierakis gallinm, namely twenty- 
four to sixty-one days. Baker has noted, however, that the presence 
of blackhead may retard the development of this roundworm, and thinks 
that this may partly explain the variations observed. 

Summary. 

1. When the egg of Ascarklia galli is incubated at 31 deg. C. to 32 
deg. C. the second-stage larva appears after eight days. This is the 
infective stage. At 33 deg. C. the first moult occurs after seven days, 

2. These iiifeetive eggs when fed to chickens hatch mainly in the 
small intestine, the larvse for the most part inhabiting that portion of 
the small intestine a few centimetres posterior to the entrance of the 
bile duet. A few eggs may hatch in either the crop, glandular stomach, 
or gizzard. 

3. For the first nine days the larvae live freely in the lumen of the 
intestine or in the intervillar spaces. 

4. From the tenth to the nineteenth day the larvae attack the 
intestine wall. The majority make their way into the crypts of 
Lieberkiiln, burying their heads shallowly into the tissues, with the 
remainder of the body floating freely in the lumen. During this period 
numbers of larvae may also occur freely in the lumen, A few larvae 
may burrow more deeply into the wall tissue^ and some may completely 
penetrate it to occur eventually in the liver, lungs, &e. There is some 
slight evidence that this migration tendency is associated to some extent 
with the number of larvse present, being most conspicuous where a very 
large dose of eggs has been administered. 

5. After the nineteenth day the larvm withdraw from the intestine 
wall, and are to be found only in the lumen. 

6. Four moults have been observed. The first moult occurs in the 
egg in the minimum period of seven days. The second, third, and fourth 
moults take place in the small intestine at abolit five, twelve, and 
eighteen days after infestation, respectively. 

7. The minimum period of maturity in white leghorn chicks infested 
at thirty days of age with a single dose of 100 eggs is twent^^ 

8. Nodule formation, as recorded by Itagaki,®h was not observed. 
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AI.I. TRUCK 
UTILITY 


Built hj an exclusive truck manufacturer with a twenty-three year record of 
success/ the ^ ‘ BUDDY STEWART is essentially a truck. The powerful, 
economical, 4-cylinder motor is definitely designed for truck use, and is not 
a converted passenger ear engine. 

Call and inspect this rugged vehicle at Overland Ltd., ask for a demonstration, 
or, if unable to call, write now for literature. 


GENERAL SPECIFICATIONS. 

Four-cylinder engine, Zenith downdraft carburetion, 10-inch dry-plate 
clutch, Ross cam and lever steering, four-wheel hydraulic brakes 
(Lockheed), full floating rear axle, straight chassis members, low 
loading, and will take 8-ft. body. 


OVERLAND LTD 


3SS-3SS;.: STREET, VALLEY, BRISBANE. 

'PRonesi B 2201-3 


(Also at' Towasville) 
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roimaldson-tippett 

CRUDE OII« ENGINES 

po^w^r unU tLf Lfr^'oa exceedingly steady 

safe, and instantlneout at^tW^orfh Simple, 

lubrication, enclosed worbinir naft« ^ engine; automatic 
liner-all these and ’. ‘ype cylinder 

Ronaldson-Tippett as the ml.j- “ark the 

PF as tile most modern efficient power imJt. 


Engmeermg Supply 
Coy.of Australia Ltd. 


Edward Street, 
BRISBANE 


CRIBB O FOOTE PxY. Ltd. 

Great Annual Winter Sale 

For Mail Order Customers 

Great Sale Savings on Men's Boots 


BA 11WV SPLIT BLUCHERS, 

well made and durable, sprigged 
soles and bee! plates; sixes S 
to 10. 

SALE PRICE, pair, 7/11. 

railway 

BOOTS with Imitation Cap; 

good fitting, well built; ' sixes 
5 to lO.' 

SALE PRICE, pair, 10/9. 


BA 8WV-SOLID TAN KIP 

MILITARY COSSACKS, ^tb 
sewn soles, beel plates, and 
sprigged; sixes S to 10. 

SALE PRICE, pair, 12/9. 

BA 9WV,—-Outstanding Value 
in COSSACKS in Black or Tan 
Solid Leather; beel plates; 
sixes 5 to 10. 

SALE PRICE, pair, 10/9. 


Bargain Bulletin Post Free on Request. 

CRIBB and FOOTE ES; 

IPSWICH—QUEENSLAND 
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Fig, 1. Section of small intestine stowing tte migration of larva into tte musele 
coat. 


Fig. 2. Section of small intestine stowing larva in mesenteric fold. 
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In Table VII. set out below is summarised the number of worms 
aiid tlieir respective lengths, as obtained from each bird used in theso 
lite history studies. 

ill , 







S days May - - : l 6-5 mm. i 22 -o iniii. l 8 *o ncmii. 
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Recent Developmei)ts ii) tl)e Treatment of 

Tick; Fever. 

0. E. MULHBAEN, B.Y.Sc., Animal Health Station,, Yeerongpill}. 

many years ii was considered that all cases of tick fever in 

* Australia were caused by a single organism, but it is now well 
known that there are five distinct organisms each capable of causing a 
distinct type of tick fever in this country. Two of these organisms give 
rise to a mild form of the disease, and probably never cause any mortality 
in stock. The other three give rise to the very serious forms of the 
disease known as Bahesiellosis, Piroplasmosis, and Anaplasmosis. 

Anaplasmosis is frequently not recognised as a type of tick fever,, 
for the symptoms come on slowly, and are in the form of gradual 
emaciation accompanied by fever and sometimes jaundice. Red urine 
is never passed, even in fatal eases. In the present state of our knowledge 
no specific drug treatment is known for this disease, and it is not intended 
to discuss it further in this article. 

The other serious types of tick fever are closely related, and both 
attack the animal very suddenly, displaying symptoms of loss of 
appetite, high fever, and distress. The climax is reached in less than 
a week, so that death occurs or signs of recovery are noted soon after 
this period. Red urine is always passed in serious cases of piroplasmosis, 
and usually also in bahesiellosis, although occasional fatal cases of the 
latter disease have occurred without red urine being evident. 

It is not possible to distinguish between these two types of tick 
fever without the aid of a microscope, consequently only a general 
diagnosis of tick fever can be made in the field. However, an examina¬ 
tion of specimens at the Animal Health Station, Yeerongpilly, received 
ffom natural cases indicates that bahesiellosis is l3y far the most common 
form encountered in Southern Queensland. 

It has long been known that the true form of piroplasmosis can 
readily be controlled by trypanblue and its derivatives, but that these 
drugs are of no value in the treatment of bahesiellosis. 

Treatment of Piroplasmosis with Piroblue. 

The piroplasmosis type of the disease is one of two that is regularly 
used and recommended for the protective inoculation of stock against 
aH forms of Queensland Tick Fever (for this aspect of tick fever advisory 

* leaflets Nos. 15 and 17 should be consulted). 

In carrying ont such inoculations it frequently happens that severe 
reactions are produced, particularly in stud animals, for as a general 
rule they are very susceptible, and it becomes necessary to check such 
i reactions by drag treatment. For this purpose piroblue, a derivative 
I of trypanblue, has been used with great success during the last few years. 
The dose rafe of this drug is 100 c.e. of a 1 per cent, solution, and in 
order to be most effective it mnst be injected directly into the jugular 
vein. To carry out this treatment 1 ^am of the drug, which is supplied 
(J In a powder form, must be dissolved in 100 c.c. (about half an ordinary 
breakfast cup) of clean water which has been boiled and allowed to 
J cool to Hood heat. This solution should be made up immediately before 



1 AuG.^ 1936. J QUEENSLAND AGBICULTURAL JOUKNAL* 


193 


use, for the drug does not keep well in the liquid form. A stout hypo¬ 
dermic needle, preferably about 3 inches long, and a syringe are 
necessary to inject the solution into the vein. Before this is attempted 
the animal should be well restrained and a piece of cord is attached 
around the lower portion of the neck and twitched tightly so that the 
jugular vein will stand out prominently. The needle is then inserted 
into the vein, and when this is successfully carried out the blood will 
flow readily from the free end of the needle. The cord should be then 
released and the pirohlue solution injected into the vein. This operation 
presents no difficulty to the trained person, provided that the animal 
IS well restrained and the necessary instruments are available, and it 
is usually completed within a few minutes. However, considerable diffi¬ 
culty may be experienced in attempting this operation in the field when 
conditions are not the most desirable. If it is not possible to inject the 
drug into the vein it should be injected into several places under the 
skin, but this method is not nearly so effective in controlling the disease 
as the intravenous method. 

If the disease is well advanced it is essential that the drug should 
be injected into the vein, for otherwise the animal may die before it could 
be absorbed into the circulation. Red urine must always be looked upon 
as a very serious symptom, and treatment should be carried out without 
delay when it is observed. 

"When the drug is successfully injected the animal usually shows 
considerable improvement in from twelve to twenty-four hours, the fem- 
perature drops to normal, and the parasites disappear from the circu¬ 
lating blood. In occasional cases this improvement does not follow the 
first treatment, and it then becomes necessary to give a second treatment. 
This second treatment should be carried out if the animal is not con¬ 
siderably improved within twenty-four hours of the first treatment. 
Piroblue, like trypanblue, is only effective in the treatment of piro- 
plasmosis, and it has no value in the treatment of babesiellosis, conse¬ 
quently, when cases of redwater are encountered in the field and no 
microscopic diagnosis is available, disappointing results may follow its 
use. 

The Aciron Treatment of Tick Fevers. 

During the past few years considerable success has been obtained 
in other countries in the treatment of tick fever with a preparation 
known as Aciron. This drug has been specially prepared for this pur¬ 
pose, and early in the present year supplies were obtained in order that 
it might be tested on the Queensland strains of tick fever at the Animal 
Health Station, Yeerongpilly. 

The drug is put up in tablet form, each tablet weighing 0*25 grams, 
which is the dose for a small animal. It is also obtainable in a liquid 
form, being prepared in sealed ampoules each containing 6 e.c. of a 
5 per cent, solution, which is the dose for an average-sized cow. The 
liquid form of the drug, which has the trade name of Acaprin, is 
undoubtedly the most convenient for the farmer, who in cases of emer¬ 
gency is frequently called upon to treat cases of redwater without the 
aid of expert veterinary advice. When Acaprin is used all that is 
necessary is to break the neck off thcv ampoule, draw the liquid into a 
clean syringe, and then inject it under the skin of the siek mnmal, 
whereas when the tablet form is employed water has to be sterilised by 
boiling, allowed to cool to blood heat, and then one or two tablets are 
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dissolved in 5 to 10 ec. of water, according to the size of the animal to 
be treated. When this is done the dose is injected under the skin as 
with Acapriii. 

' The Treatment of Piroplasmosis with Aciron. 

Several experimental cases of piroplasmosis have been treated at 
the Animal Health Station, Yeerongpilly, with Aeiron. The results 
obtained have been most satisfactory, and suggest that the drug is equally 
as effective as piroblue in the treatment of this type of tick fever. 
Within twenty-four hours of treatment there has always been' a marked 
improvement in the general condition of the animal, the temperature 
has, come down considerably, in most cases returning to normal, and 
the organisms have become markedly diminished or have completely 
disappeared from the circulating blood. In those eases in wliicli red- 
water wms present the urine had returned to its normal colour overnight. 
In'one ease a large dose of the drug killed out the organisms completely 
from, the animal, so that it was unable to transmit the disease; however, 
it still retained its inimunity and proved resistant to reinfection fifty 
days later. 

Treatment of Babesiellosis with Aciron. 

Prior to the advent of Aeiron no satisfactory drug Avas ava.ilabie 
for the successful treatment of this type of tick fever, consequently the 
results of this experiment were awaited .with considerable interest. In 
order to carry out the experiment aged cows of a susceptible type 'wen^ 
obtain.ed from clean country and transported to the Animal Healtli 
Station, where the;y were infected with and developed babesiellosis. 
•Different animals were treated with Aciron at various stages of the 
ilisease, and the results in all cases were very satisfactory. ' In one ease 
ill which treatment was carried out in a late stage of the disease a second 
treatment approximately twenty-four hours after the first was necessary 
before improvement and signs of recovery became evident. 

As a general rule the animals were much improved on the morning 
following the treatment, and their temperatures were imieh lower. The 
organisms do not disappear from the blood following xiciron treatment 
in this disease as they do in piroplasmosis, and they may still be present 
several days later. 

In addition to the cases treated at the Animal Health Station, 
Yeerongpilly, between thirty and fort}^ cases of tick fever were treated 
ill the field. A large proportion of these were definitely diagnosed as 
liabesiellosis by tlie aid of microscopic slides, and the remainder were 
undiagnosed other than being types of redwater—i.e., either piroplasniosis 
or babesiellosis. All of these animals with the exception of one recovered 
following treatment. The animal that died was in a very advanced 
stage of the disease when treatment was carried out, and little hope 
\ya.s held out for its recovery. 

' ■' ' Both the liquid and tablet forms of the drug were employed in 
obtaining the above 'results, and in all cases the dose' was from 5 to 
I'O e.c. o.f a' 5 per cent, solution given subcutaneously—i.e., under the 
skin. The method of using the drag is similar to that of inoculating 
cattle with blood for tick fever. 'The site of injection is not important 
.provided that the drug is delivered under,the skin,' although perhaps 
the most convenient place , is'behind the^ shoulder. Aciron' should not 
be given into the jugular vein, as is necessary with piroblue. It' has 
beeii' stated that 'occasionally alarming symptoms such' as ' salivation, 
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muscular tremors^ may follow within half an hour of the use of 
AeiroUj but they can be controlled by an injection of up to 10 c.e. of 
another drug known as Rephrin. However, in all cases treated with the 
normal dosage under our control no such symptoms have developed. 

It should be thoroughly understood that the earlier treatment is 
carried out the greater will be the chances of recovery. When tln 3 
disease is suspected the animars temperature should be taken by means 
of a thermometer, and if it is in the vicinity of 105 deg. treatment shoiiici 
be carried out without delay. The temperature should be taken regularly 
three or four times per day, and if it has not dropped to under 104 deg. 
ill twenty-four hours the treatment should be repeated. , Owners 
should not wait until red urine is passed, for then the animal is in an 
advanced stage of the disease and treatment is more difficult. 

In addition to the above treatment, it is essential to ensure that tbn 
animals are comfortably housed, where practicable, and the appetiti^ 
should be tempted with palatable food such as bran mashes and green 
stuff given in small quantities at frequent intervals. Where there is 
any evidence of constipation an opening drench should be administered. 

In view of the difficulty in arriving at a correct diagnosis of tie" 
type of tick fever with which an animal may he affected, owners are 
advised to treat all suspected cases with Aciron or preferably the liquid 
form, Acaprin. This drug is recommended because, besides being a 
specific against piroplasmosis, it is the only drug that has given good 
results in the treatment of babesiellosis, by far the most common form 
of tick fever encountered in natural eases in Southern Queensland. 
The dose rate is comparatively small, being from 5 to 10 c.c., and tin* 
metliod of administration is simple and can be carried out by any person 
who has a suitable syringe and needle. 


WORLB^S CHAMPION COW. 

It was stated in '^The Australasian^’ .recently that for the first time iu 
thirty years the world’s record for milk and butter-fat production are both held 
by one cow, Carnation Ormsby Butter King, a Holstein, owned in the United States 
of America. Several correspondents have written to that iounial stating that this 
cannot be correct, as the Australian Illawarra Shorthorn eow" Melba 15th of Darbalara 
produced a greater quantity of butter-fat. The claim made for the American cow is 
a record for both milk and butter-fat production in the one lactation, and not for jnilk 
or butter-fat production. Her figures are 38,606 lb. milk and 1,4.02 lb. butter-fat, 
while those of Melba 15th of Parbalara are 32,522^ lb. milk and 1,614.10 lb. butter-fat. 
In both eases the tests are for 365 days. Although Carnation Ormsby Butter King 
produced 6,083-|- lb. more milk than Melba 15th, her yield'of butter-fat was 212,10 lb. 
less. It is, however, not improbable that Carnation Ormsby Butter King has justified: 
her right to hold the world’s record for simultaneous milk and butter-fat production. 

The occasion is fitting to give'the complete record of Melba 15th of ^Darbalara. 
which was one of the greatest producers in the world. Junior two-year-old, 1018— 
milk 8,844 lb., average test 4.5, butter-fat 395.07 lb. in 273 days. Senior three- 
year-old, 1919—milk 13,510.50 lb., average test 4.3, butter-fat 587.13 lb. in 27:> 
days. Senior ' four-year-old, 1920—milk 21,635.5', lb., average .test 4.4, butter-fat 
954,47 lb. in 365 days.,, ,Mature, 1922—milk 29,432 lb., average,butter-fat 
1,316.81 lb. in ,365 days. , Mature, 1923;—milk 32,522.50 lb., average, test 5.0, butter- 
fat, 1,614.10 lb. in 365 days. ' Her average for the five tests was':—Milk 21,18S',90 
lb., butter-fat 973.51 Ib. , ' , 
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Principles of Botany for Queensland Farmers. 

C. T. WHITE, F.L.S., Goverimieiit Botanist. 

INTRODTJGTION. 

IN ' connection with, the appointment of inspectors under the, Diseases 
in Plants Act, it has been deemed advisable that the appointees 
should have some knowledge of the principles of botany. In discussing 
the matter with the Editor, he suggested that a series of articles should 
be published through the “Queensland Agricultural Journal/’ and after- 
vrards issued in book form. Most of the existing text-books deal with the 
subject of botany in rather too detailed a form for the requirements of 
the officers concerned, and the Editor thought that it would be possible to 
publish articles that would he of general interest to the farming com¬ 
munity. Parts of the hook have been taken from my ^ ^ Elementary 
Text-book of Australian Forest Botany/’ and for the right to reproduce 
some of the text and many of the illustrations I am indebted to the 
Commissioner of Forests of New South Wales, Mr. E. H. F. Swain. 

I would like to offer to those interested in plants a few words 
of advice as to tb,e best means of pursuing botanical studies so that 
they can make most use of them. For the purpose of getting to 
know the native or commonly cultivated plants, specimens should be 
gathered and an endeavour made to trace them down by means of a 
flora. If this is found to be too laborious the specimens should be sent 
to a State Government Botanist for identification. When the determina¬ 
tions have been received the “flora” should be consulted and the 
description run over. It is also a good plan to run over the descriptions 
of the genus and family or order as well. For this work ‘ * The Queens¬ 
land Flora/’ published by the late F. M. Bailey, in six volumes, win be 
found necessary for the serious student. In collecting specimens for 
identification a shoot about 9 inches long and bearing leaves and either 
flowers or fruits should be gathered. If both flowers and fruits can be 
obtained, so much the better. Of grasses and small herbs the whole plant 
can be gathered. It is a good plan to send the whole stem of a grass 
doubled backwards and forwards so as to fold comfortably in a small 
sheet of newspaper, and to include several additional seed heads. Of 
larger herbs it is advisable to send the lower growth so as to show the 
characteristic leaves of the lower part of the plant, which often differ 
markedly from those at the top. Plants are more easily worked out or 
determined when fresh than when dried. A hand lens magnifying from 
five to ten diameters should be obtained for examining small plants and 
for critically examining those with a more intricate floral structure. It 
is obviously impossible to send specimens away any distance in a fresh 
condition, and in sending specimens for identification a flowering or 
fruiting shoot should he gathered, pressed flat between sheets of news- 
' paper, and the newspaper changed every day or so till the specimens 
are dried; several thicbaesses should he placed between each specimen. 
The specimens should be numbered and a duplicate retained. Fleshy 
fruits and large woody seed vessels should be dried separately. Field 
notes on the nature of the bark, size of the tree, are of great assist- 
' anee. for determination purposes, and in some' Australian trees, such, as 
the Eucaiypts and Angophoras, are almost indispensable to correct 
identification. 
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Botany is one of t'iie most fascinating and at tlie same time useful 
of tlie natural sciences, a little knowledge of wHcli makes every place of 
interest, and if the present work in addition- to supplying the need of 
plant inspectors helps only a few people towards a study and proper 
appreciation of our native plants, it will have fulfilled the desire of the 
author. 

CHAPTEE I. 

General. 

Botany is that branch of natural history which deals with plants, 
and has for its object the study of their life histories, structure, distribu¬ 
tion, classification, economic uses, and general properties. 

It is one of the two branches of the great science biology, which 
embraces the study of all organisms or living objects as distinct from 
such lifeless objects as rocks and minerals. Zoology, the other division 
of biology, deals with animals. 

The following are some of the chief characters and properties of 
plants, the definitions, however, being only broadly true, as it is 
impossible to lay down regular definitions when writing on natural 
history. 

Plants are generally stationary, and have a prevailing green colour, 
due to the colouring matter chlorophyll. 

The living substance of the plant secretes cellulose, which forms 
the cell walls, and which is, practically speaking, absent from the animal 
kingdom. 

A plant is able to receive nourishment direct from inorganic matter. 
The large groups, fungi and bacteria, are exceptional as they contain 
no eliloropliyll, and are largely parasitic—i.e., living on and at the 
expense of other organisms; or saprophytic—i.e,, living on decaying 
organic material 

Notes on General Classification. 

Before making a study of the plant and its parts in detail it would, 
be well to acquaint ourselves with the general scheme of plant classifica¬ 
tion as now in use, and perhaps the following example will serve to 
explain the main ideas. 

The Stringybarks, the Tallow-wood, the Blue Gum, the Flooded 
Gum, the Bloodwood, and the Ironbarks, though distinct from one 
another, will be seen,to have certain points of similarity. In the words 
of the systematist, they are all species of a single genus. 

According to the binomial system of nomenclature introduced by 
the great Swedish naturalist, Carl von Linne ' (better known as Lin-, 
naeus), every plant has two names—the generic and the specific—both 
of which should denote some distinguishing feature of the plant, ■ and 
which correspond ton personal surname and'Christian name respectively. 

Thus we have the White Stringybark {Eucalyptus eiigmioides)^ 
the Yellow'Stringybark, (E- acmemoides), the Bloodwood {E, corym- 
bosa), and so on, 

"We can easily see that the,Apple (Angophora), the Scrub 

Box {Tristania conferta}, and the TutpenthiB (Syncarpia) are closely 
' allied to the Euealypts,, but: differ from them more-than one eucalypt 
differs from' another., This is expressed by saying that they belong^ to 
different genera of a single Natural Order or Family. ' 
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Tile possession of tlie embryos of the plants mentioned of two 
opposite seed-leaves or cotyledons places them in the group Dicotyledons^ 
which includes most of our forest trees. 

Ill most flowering plants the ovule, .or young seed, is enclosed in an 
o.vaiy, they are termed Angiosperms, which great group includes 
practically all our cultivated vegetables, fruits, &e., and most of our 
native forest trees, with the exception of the Conifers, which, having a 
naked ovule or seed, are called Gymnosperms. 

The Angiosperms and Gymnosperms together constitute the Piianero- 
gams, wliiel' include all plants forming true seeds. Thus we have— 

The Vegetable Kingdom. 

Sub-kingdom Phanerogamae or Phanerogamia. 

Division Angiospermae. 

Class Dicotyledonae. 

Family or Natural Order Myrtaceae. 

Genus Eucalyptus. 

Species E. acmenioides. 

After this we have sub-species, varieties, and forms, as will be 
found explained in the chapters devoted to classification. 

After the name of the genus or species we often find placed certain 
initials or names. These denote by whom the plant was so designated, 
ThUsS Eucalyptus LTierit., means that the genus Euealyptiis was first 
defined by the French botanist LTieritier, and E. acmenioides .Sciiauer 
means that this species was first defined by the German botanist Schauer. 
Though seldom used, the authority following the specific name is, strictly 
speaking, just as much a part of the name of the plant as the genus or 
species. The authority is generally dropped in books of a popular nature, 
but is nearly always to be found appended in articles of a technical 
nature, and in ‘‘Floras/’ as the systematic and descriptive account of 
the vegetation of any country or district is called, as Bentliam and 
Mueller’s ‘‘Flora Aiistraliensis/’ Bailey’s “Queensland Flora,” &c. 

It will commonly be noticed in the following pages that the letters 
sp, or spp. are often placed after the name of a genus. These abbrevia¬ 
tions are used when it is not desired or deemed necessary to particularise 
any one species of the genus referred to.' Sp. implies species in the 
single sense, spp. in the plural. Thus in the next chapter, wlie.n referring 
to adventitious roots, Ficus spp. are given'as examples; here it is meant 
that many species of our native figs form these adventitious roots' {Ficus 
mmrophyllai P, platypoda^ F. Waikinsiana, &c,). It will also be noted 
that when listing different plants of the one genus, it is not necessary 
to keep repeating the generic name in full; this can be abbreviated by 
using the initial letter of the generic name. 

In the following pages, Chapters II. to VIII. deal with morphology 
Or the study of the form and external appearance of the plant, Chapters 
IX. to XI, with the anatomy or internal structure of the plant’s organs, 
'and Chapters XII. to XVII. with physiolo^ or the study of the various 
life processes of'the plant, particularly with the two.great factors of 
nutrition' and reproduction. These' are followed by chapters on classifi¬ 
cation and systematic; botany, and ' geographical ' botany and plant 
distribution,, 
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CHAPTER II. 

The Root. 

The root may be typically defined as the descending portion of the 
plant. It has neither leaves nor buds, and iSj practically speaking, 
always protected at the growing point by a layer of tissue kn^wn as 
the root-cap. (Plate 78.) There are a few exceptions to the latter part 
of this rule —e.g., the primary root of the Dodder (Cuscuta) and some 
other parasitic plants has no root-cap. 



Longitudinal section of tip of growing root (diagrammatic), much enlarged; 
■(i, root-hairs arising as outgrowths of epidermal cells* h, root-cap. 

[The outer layers of the root-cap are continually being worn away by friction 
with the soil, but are rapidly replaced by fresh layers from 'within.] 

A characteristic of most roots is the possession of root-hairs which 
are developed from the epidermal cells close behind the growing point. 
Only a small part of the root is clothed with them, for as the newer 
ones are formed the older ones die. off.' They greatly increase the absorp¬ 
tion surface of the roots from which they spring. The roots of some 
plants, many aquatic species and .some small-leaved conifers, .for example, 
_ are unprovided with root-hairs. The character of the soil largely, affects 
the production of root-hairs, and in certain crops it' has'been' found 
that their development, is,retarded either in^ very 'Wet or very .dry' soils, 
their greatest development being in moderately damp soils, 

■The chief functions of the root are— 

(a) To anchor the plant firmly in the earth. 

, (&)■ To help maintain the life of .the, plant by. absorbing water 

and nutritive substances held in solution in the soil 











Plate 79. 

Pandaaiis on sea-sliore^ Green Island, near Gairns, showing prop roots. 

[Plfco^o. hy Queensland Government Tomist Bureau^ 
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Tliey may also take on special functions, siicli as cliiiibing organs 
(as ill the Creeping Fig, the Ivy, &e.), as reservoirs or siorelioiises of 
noiirisliment (as in the radish, carrot, beet, turnip, dahlia, &c.), as 
props to keep the plant in position, as in Pandanus (Screw Pine) (Plate 
79), in the Eed Mangrove {Ehizophora mucronata), and on a smaller 
scale in the maize and other large grasses. In -floating aquatic plants, 
such as the Water Hyacinth and Duck Weed, they act as a keel or 
ballast to keep the leaves and other floating parts in position. 

The first root developed by any plant is termed the primary root. 
All roots subsequently developed from the primary root or any other 
part of the plant are termed secondary roots. 

If we examine a young seedling tree wn will usually find— 

(a) A root growing straight dovm into the soil; this is the first 
root formed by the seedling, and is the primary root. In 
most eases this grows rapidly, elongates, and forms the tap¬ 
root of the older plant. 

(&) Eoots given off laterally from the main descending root, and 
branching and rebranching, these being termed the secondary 
roots. 

New roots, when developed so that the youngest are alwmys nearest 
to the growing point are said to be developed in aeropetal succession, 



A 



Plate 80. 

A. Seedling, Wlieel of Tire {Siemcarpus mvmtus)^ natural size. 

B. —Longitiidinal section of root (enlarged), somewhat diagrammatic, showing 
endogenous origin of the secondary roots; primary root; secondary roots; 
root hairs. 
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and are termed normal. All roots developed otherwise are' said to bo 
adventitious. The total root growth made by a plant is termed its 
root system. 

All roots, except the primary root or i*oots, are formed from tin'' 
inner tissues of the parent root or other member from which they 
originate, and as they grow break through the outer tissues. (Plate 80.) 

In many plants the tap-root dies off, and an extensive adventitious-, 
root system is formed, numerous roots springing out from tlie basr^ 
of the stem at successively higher and higher points; these, althoiigiL 
they often arise from the stem at some distance above the surface of the 
soil, eventually travel down until they reach the earth and help 
anchor the plant more firmly in the soil. This is well illustrated in thr'' 
maize and other large grasses such as maize, sorghin-n, sugar eane, &c. 



In many cases the whole root system is formed of these adventitious, 
roots. Such a system is characteristic of the Monocotyledons (grasses, 
palms, lilies, &c.), although it is by no means confirmed to them,'being- 
found in many Bieotyledons. In the Monocotyledons,, the embryo., .or 
young plant, may possess more than one primary root. ■, These are, 
however,'only used by the growing plant' in its very.young stages, their 
place soon being taken by roots springing out'from the lower parts of 
the stem. (Plate 81.) 

Adventitious roots are usually fibrous, as dn the grasses, but some¬ 
times' thejy act .as storehouses for nutriment,as in the dahlia, sweet 
potato, a'ud some Australian vinesmf' the grape" family, yam famihu 
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&c. RootSj tuberous or otherwise, which become swollen and act as 
storehouses of nourishment, are termed tuberous roots or root -tubers. 

Although drue roots bear neither buds nor leaves, the roots of some 
trees are capable, under certain circumstances, of sending up leafv 
shoots termed root-suckers. These are specially characteristic of trees 
with a wide-spreading and shallow root system. Root-suckers are most 
frequently formed after injury to the parent tree,, as when it has been 
cut down or severely cut back or pruned. The character is especial,ly 
well developed in the Poplars, in the Tree of Heaven {AilantJms glandti- 
losa)^ in the English Elm, and in certain varieties of pears and plums. 

In nursery work the formation of root-suckers is sometimes taken 
advantage of, as in the propagation by means of root-cuttings of the 
well-known horticultural plants Dracmna and Cordyline spp., of the 
horse-radish, blackberry, &c. 

These root-suckers are not to be confused with the stool shoots or 
coppice shoots of ecualypts and other trees to which the term sucker 
shoots and sucker leaves are popularly applied. Stool or coppice shoots 
spring from the main trunk mostly after it has been injured, and 
especially from the butt or stump after the main trank lias been cut 
down. ' 

With the object of making a dense, bushy head, it is a common 
practice to cut off the trunk of a tree some 6 feet or more above the 
ground. The shoots that spring from just below the cut surface are 
termed pollard shoots to distinguish them from ordinaxy stool shoots 
which arise from a low stump. The practice of pollarding is often 
resorted to by gardeners to improve the symmetry of and appearance 
of Eucalypts and other trees which do not ordinarily bear dense foliage. 
It is seen in commercial practice where willows are topped or pollarded 
for the purpose of producing numerous shoots suitable for basket-making. 

Tropical and subtropical mixed forests contain a number of 
trees whose uppermost roots and basal portion of the trunk form 
large plank-buttresses. In the rain-forests of tropical and sub-tropical 
Australia this habit is well developed in many species; for instance, 
in the different species of Pigs {Ficus spp.)., Stavewoods or Crowsfoot 
Elms (Tarrietia spp.) (Plate 82), the Carrabin (Sloanea, WoalsU)\ the 
Max^aim {Weinmannia lachnocarpa)^ &e. 

In rain forests or heavy jungles, in Queensland misnamed scrubs/,^ 
the absence of much direct sunlight on the ground surface and the 
fertility of the humus-eontaining upper layers of the soil both tend to 
develop surface roots; owing to the high humus content of the surface 
soil and its'avidity for„oxygen, oxygenation of the subsoil is retarded, 
and this actS"'still 'further'to develop extensive surface root systems,: 
often including large plank-buttresses. 

The old, hard, woody roots' and root buttresses probably serve the, 
very useful purpose of stays, helping the tree to resist the lever-like 
strain exerted by the stem with its crown of, branches and foliage'as it,' 
is swayed by tlie^ high winds. Increased' resistance to wind, is rendered 
necessary,in the,rain, .forests, because the' saturation of the soil by the 
excessive rainfall increases the liability to windfall 

Whe'n roots are developed in the earth they are termed subterranean, 
when in water' aquatic,' when' in the, air, aerial. So'ine aerial' roots—as 
in many Pigs {Ficus spp.), are formed on the main branches and travel 
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Plate 82. 

Grow%-feot Elm or Booyong (Tarrietia 
fcEttresses^ 'Imbil .State Eorest, Mary Valley. - 


^rgyrodmdron) ^ sbowiag typical 


[Photo, hy A. S. CMsholm. 
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down till they reach the earthy and help to support the iiieniber froiii 
which they originate^ besides supplying the tree with additional iioiirish- 
nient. In this a single tree may eventually cover several acres^ as. 
in the well-known Banyan type of fig-trees. In the majority of figs., 
the whole trunk is often formed from aerial roots (Plate 83). 

In many mangroves the aerial roots developed from the stem form 
stilt-like processes which serve not only to fix the tree firmly in tlu-‘- 
softy muddy substratum in which these plants grow^ but also to ensure 
a supply of oxygen for the rest of the root system. In the Black 
Maiigi’ove (Plate 84), found along the whole Queensland coast, in the 
White Mangrove (Avicenma), in one form or another one of the most 
widely distributed of trees round the coasts of the "world, and in some 
other mangroves and swamp trees, the roots send up breathing processes 
or aerating roots which serve to give the plant additional communication 
with the atmosphere, and thus ensure a sufficient supply of oxygen for 
the roots, there being no supply of free oxygen in the mud in whieli 
these trees grow. New roots are formed below the processes, and these 
serve to prevent the mud being "washed away from the X'oot system and 
to keep a new root system always in conformity to the mud level. Some 
aerial roots, those of epiphytes, plants which live on trees but are n^t 
parasitic on them—very many orchids, for example, do not reach thf> 
ground, but mainly serve as means of attachment; they frequently con¬ 
tain chlorophyll, the green colouring matter of plants, and perform in 
part the functions of leaves. 

The roots of epiphytic orchids are enclosed in a spongy sheath, 
termed the velamen. It is the velamen wdiich gives the white, corin’ 
appearance to orchid roots, especially when dry. It is a niany-layerech 
spong}^ tissue, whose function it is to soak up rapidly and afterwards 
hold moisture. A similar sheatli is developed in the epiphytic members 
of anotlier family of plants, the aroids or Aracece. 

CHAPTER III. 

The Stem. 

In its typical form the stem may be defined as the aseendiiig leaf- 
bearing portion of the plant. 

The first stem formed by a seedling is termed the primary stem. 
All stems, with the exception of the primary stem, are developed from 
the superficial tissues of the member from which they originate, and not 
from the internal tissues as are roots. 

The forms taken by stepas are of infinite variety, some trailing along 
the surface of the soil, some slender and climbing, and some extending 
underground, when they can .only 'be,distinguished from roots by tin.- 
absence of a root-cap and the presence of scale-like leaves or the 
possession of leaf-buds. 

In plants of, annual duration the stems are usually'''somewhat 
succulent in texture, and are said to be herbaceous. 

When the primary 'stem persists for some years, as in trees, it 
lieeomes hard and woody, and is termed the trunk. - 

Nodes and Intemodes .—The point at which one or more leaves is 
given off is termed a node, and the portion, of stem lying between two 
successive 'nodes an internode. In many plants the',nodes are' swollen 




Plate 83. 


Boots of a Nati¥e Pig (F'iom WaiMmwm), liamington National Paik, ^outh- 
Bastexn Queensland. 'Tlie roots are gradually cxusMng the life out of ^ 
tree and will eventually feed on the decaying wood. The whole trunk of the ng 
tree^ will thus eventually he formed of root tissue. 

[Thoto. 'by QueeMliMd Goi)6T%w%t To/urist B%Te<t<u> 
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or marked by a well-developed line around tlie stem. Tliis is well seen 
in grasses^ especially in tke bigger sorts, suck as tlie bamboos, sugar¬ 
cane, maize, &e. 

General Descriptive Terms, 

"Wlieii steins are seen to be circular in transverse section tliey are 
said to be cylindrical, when possessing several prominent angles to be 
angular, when marked longitudinally with more or less prominent ribs 
to be costate or ribbed, or they may he furrowed or striate if the furrows 
are small and line-like, and so on. 



Plate 84. 

Black Mangrove (Bruguiem liheedei), showing inangrove knees. Russell Island, 
Moreton Bay. 

[Pi^,o^o. dy C, T, White. ' 


Commonly stems or branchlets are angular in a young state, 
becoming more or less cylindrical with age, as the young branchlets of 
Queensland Black Wattle {Acacia Cunningharnii), the young coppice 
stems of some eucalypts, &q, , 


OUmiing Plants .—The forms assumed by climbing stems and the 
special organs adapted for climbing are various. They may cling by 
means of adventitious roots, as in the Ivy and Tecoma radicians, by 
means of special organs called tendrils, which are slender, thread-like 
bodies, simple or branched, and which twine in a loose or tight coil 
round some stronger-stemmed plant or other support. They may be 
specially modified branches, as the cucumber, melon, passion vine, grape 
vine, &c.; modified parts of the flowering branches, as in Antigonon. 
In some species of Ampelopsis (Virginian Creepers) the tendrils form 
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flat, adhesive discs at their tips. Some elimh by means of hooks and; 
recurved spines, as in the Lawyer Vines (Calamus spp.). When a plant 
climbs by spirally twisting round a support it is termed a twiner, as 
in the Morning Glory. 



Plate 85. 

Llanes in a tropical rain-forest or scrub, Malanda, North Qneenslaiul. 

[Fhoto, by Queensland Government Xionrhi Bureau. 


Some plants, thougli-not distinctly climbers, may often be found 
•with their stems resting on or entangled among the branches of stronger¬ 
growing plants, and are said to be rambling or straggling, as in the 
well-known garden plant Bougainvillea. When growing in the open 
such plants take the form of rambling shrubs, but when growing in 
the mixed, deiae forest often climb to a considerable height among the 
tops of the trees, as in the Coekspnr Thorn {Cudrama), and Lantana 
{Lantana Camara). 
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A large climber witli a wood^ stem is called a liane^ as the Water 
Vines and Monkey Vine or hlonkey Ropes of the coastal scrubs or 
jungles. (Plate 85.) 

In some plants the stem presents a jointed appearance at the nodCj 
the stem being hollow between the points, as in grasses. In this case 
the stem is termed a culm. 

A stem rising from the ground and bearing flowers, but no green 
leaves, is termed a scape-—e.g., the Spear Lily (Doryanthes), the ground 
orchid (Dipodimn. punctaium), Plat Weed {Sypochmris radicata) 
Dandelion, &e. 

Runner or stolon is the term applied to branches which travel some 
distance, reaching the ground at intervals, and forming buds from the 
base of which adventitious roots are formed. These buds eventually form 
independent plants owing to the portion of the stem between them and 
the parent plant dying away. They may be aerial, as in the strawberry, 
Rhodes grass, wmter hyacinth, &c., or subterranean, as in the potato, 
nut grass &c. Plants ivMch produce a number of stolons are said to 
be stoloniferoTis, (Plate 86.) When runners are short and stout, as in 
some garden succulents, they are often termed offsets. 

This method of propagation is often artificially induced in different 
plants by gardeners by taldng the branches and pinning them down to 
the soil where, when they have sent out sufficient adventitious roots, they 
are separated from the parent plant, the process being termed lay(‘riiig. 

A rhizome is a root-resembling stem more or less subterranean and 
horizontal, giving off numerous fibrous roots below and leafy shoots 
above—e.g,, Cunjevoi, many grasses and' sedges, as Couch grass, Johnson 
grass (Plate 87), fee., many ferns, as Bracken, &c. Shoots arising from 
subterranean branches are termed suckers—e.g., common garden Mint. 
When arising from roots such shoots are termed root-suckers. 

A eorm is a short, fleshy, underground shoot consisting for the 
most part of a massive, swollen, solid portion caUed the disc, wffiich is 
covered externally by a few more or less sheathing, scaly, inconspicuous 
leaves, as in Gladiolus, Watsonia, &c. 

A bulb is a short,' stout, underground stem, but the disc is com¬ 
paratively small, being covered with large, fleshy scales—e.g., onion, 
lily, &e. The corm is sometimes referred to as a solid bulb.” 

A tuber is a swollen, underground stem, or portion of a stem, hearing 
seale-like leaves with buds in their axils from which leafy shoots arise, 
and by which they can be, distin^ished from roots. The tubers of the 
potato are borne at the end of subterranean runners or stolons. 

Bulbils are small bulbs, corms, or tubers,'which make their appear¬ 
ance on aerial shoots, separate from the parent plant, and on reaching 
the ground are capable of' forming independent plants. They arC' found 
in many species of Bioscorea (Tams). 

When branches are green and take on the functions of the' ordinary 
green leaf they are termed cladodes or phylloelades, the most familiar 
examples in Australia being the.various' prickly-pears (Opuntia spp.). 
In these plants the flowers and fruits are borne on the edge and' flat 
surface of the cladodes. The* true leaves' borne on the young' shoots 
'are, quite small, and soon wither or drop off the 'Cladode,, as it increases 
with age. 
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Plate 87. 

Johnson Grass (Sorghum JiaZepeme)^ a 
rhizomes. 


grass with large ■ white underground 


[Photo,, Department of Agrievltwro and Stoch, Brishane, 


212 


QUBKNiSLAND aGKICULTUKAL JOUBNAi. [1 AuG., 1936.. 

Cladodes are not always flat. In tlie She _Oaks (Omuarina) the 
leaves are reduced to iiiiniite teeth, occurring in circles at intervals along: 
the branches, which are green and perform all the functions that would 
ordinariljr be fiiifilied by the foliage leaf. In the Dogwood (Jacksonia) 
and Native Cherry (Exocarptis) the cladodes are slender and angled^ 
the leaves are often seen on young trees and shoots, but are very 
deciduous. 

The young stems and branclilets commonly bear characteristic marks. 
often of iiiucii use as distinguishing characters—e.g,, the leaf-sears, the 
points from which leaves have fallen often show up very prominently 
and enable one to arrive at a knowledge of the leaf' arrangement, though 
all the leaves have fallen. 

Lenticels are external openings in the bark,' and are special organs, 
which allow the air to gain access to the internal tissues. They are^ 
usually noticeable as raised corky lines or spots of a paler colour than 
the srirrounding bark. 

Stem Structure. 

If we make a transverse cut throiigli the stem of any' 
of our common forest trees or shrubs we will see that it consists. 
r)f two distinct parts—a large, internal, hardened portion (the wood) 
and a thinner, softer, external portion (the bark). The latter is com¬ 
posed of two distinct portions, living tissue on the inside and dead 
tissue on the outside, and although the whole is commonly called bark, 
by many botanists that term is applied only to the exterior layer of 
dead tissue. As the stem of the tree expands the outer layer of dead 
barb, being unable to grow further, must be gradually shed or split,, 
and the manner in which' this takes place varies for different frees. Ini 
the Cherry and young Hoop Pine it peels oft- in rolls. In many gums, 
such as the Gum-topped Box, it is shed in long ribbons. In other trees,, 
such as the Spotted Gum, the Plane Tree, and Kauri Pines, it falls off 
in flakes. Where it is more persistent it usually becomes cracked and 
fissured in some way; an extreme example is seen in the Ironbarks. 

Hemi;-tvood and Sap-wood ,—In older trees the wood is often marked 
off into two distinct portions, an inner, the heart-wood or duramen,, 
being darker, much harder, and more durable than an outer, the sap-wood 
or alburnum. 

In many wattles (Acacia), particularly those of inland parts, siicii 
as the Mulga, Bendee, Boree, &c., and eucalypts the duramen is very dark 
and heavy, and oceui)ies the greater portion of the stem, the albimiuiu 
being reduced to a narrow border of paler-coloured wood. In some 
of the woods of the tropical and subtropical mixed forests of Queensland 
and northern New South Wales distinctive hard and softwood zones may 
not be differentiated. 

Annual Rings,—In many trees a transverse section of the stem 
shows a number, of lines arranged around the pith, dividing the stem 
into successive concentric layers known as the niinuai rings, so called 
: because, as a rule, one ring is formed each year, so that by counting 
the number of rings the age of the tree ean^ be ascertained. 

In plants 'of colder countries, where-the seasons are well'marked' 
and growth is practically at a standstill during the winter, the annual: 
rings are usually very pronounced, the cause being that wood formed 
in spring is of less density-than .that fo-rme'd in the autumn or later 
'in 'the year. The,change from spring wood to autumn wood' is frequently 
a g,racliial one, but the difference- between thC' autumn -wood of one year 
and the spring wood of the 'next year lying outside, it is quite sharp. ' 
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In the majority of trees and plants of tropical countries the aiiiiuai 
Tings may be ill defined or even entirely absent. Two native trees 
in wiiieli the annual rings are particularly ivell defined and relia]}ie are 
the Eei Cedar and the White Cedar, which, being deciduous, have a 
well-marked period of rest. 

Medullary Bays .^— Eiinning from the centre out towards the bark 
can generally be noticed a number of radiating strands known as 
inediiiiary rays. The presence or absence of these rays, their relative 
«ize and promineiiee, distance apart, and other eliaracters that can be 
noticed are important points in timber identification. Seen on a longi¬ 
tudinal radial section of the wood these rays appear as shining bands, 
more or less marked, giving the well-known silver grain to wood ^' cut 
on the quarter/’ 

A section through a palm stem shows no medullary rays or annual 
rings, but shows up a number of hard, usnalty black areas, the vascular 
bundles. 


Plate 88. 

Transverse section tlirongli stem of a Tree Fern' {dlsopMla e'xeelm). The 
main vascular bundles are seen as eight large, curved bodies round the edge, Facli 
is surrounded by a band of hard, strengthening tissue. The small black dots 
•scattered oyer the centre are very small accessory vascular bundles. 

Departmmt of dgrimlture cmS' Btodkf Brwhafhe. 

Tn a transverse section nf a tree' fern' (Plate 88), these vascular 
bundles show up surrounded by large,, elongated, black,' hard^ areas; 
'also,no distiiiet bark is formed, the trunk, which in'this.ease^is really n 
very large, erect rhizome, being clothed with a mass of adventitious roots 
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andj iisiialhL tlie bases of fallen fronds. Tlie structure of tlie ^ y/ogU 
and bark is dealt witii in more detail in tlie eliapters devoted to anatoiiije 

CHAPTER I¥, 

Tlie Lea-f, 

Leaves are lateral outgrowths from the stem from wliicli, 'usually 
speaking, they differ considerahly in form and structure. 

Under leaves are included (a) the cotyledons or seed-leaves; (6) 
the foliage leaves, which are the ordinary green leaves of the plant and 
which in a popular sense are the only members regarded as leaves; (c) 
the scale-leaves, wdiieh are generally protecting organs to inore^ tender 
parts and are often devoid of chlorophyll, and may be regarded ^in some 
cases as leaf-bases, the broad, green, spi'eading portion of which (the 
lamina or blade) has not developed, or as entire leaves which have 
remained in a rudimentary condition; they are usually found on sub¬ 
terranean stems, and may be thick and fleshy and serve as storehouses 
for food, as in the scales of an onion or lily bulb, or they may be pro¬ 
tecting organs for the rudimentary and tender parts contained in the 
bud, in which ease they are commonly brown and. dry,^ but differ ^con¬ 
siderably in colour and texture in different species of plants. Some 
plants which are not green, produce, in addition to their flowering parts, 
scale leaves only; the root parasites OrobancJie (Broom Rape) and 
Balanophora afford examples, as do some ground orchids—e.g., Epipog-um 
mitans^ Gastrodia sesmnoides, Dipodiiim punctatmiy &e.; (d) bracts 
and floral leaves, w^hieh will be dealt with in the chapters dealing with 
the iiifiorescence and the flower. 

In the present chapter we will confine our attention to the foliage 
leaves; these are concerned with nutrition, being organs of respiration, 
and for converting the raw material absorbed by the plant into various 
compounds that can be utilised in the building up of its tissues. 

Arrangement. —^The mode of arrangement of the leaves on the stem 
as a general rule is constant in the same species of plant. 

Two kinds of arrangement are recognised (a) spiral and (&) 
wliorled. In the former only one leaf is developed at each node, and 
the leaves are said to be alternate; it is spoken of as the spiral arrange¬ 
ment because an imaginarj- line supposed to pass round the stem through 
the leaf-bases and following their order of development would describe 
a spiral. 

In the whorled or cyclic aimangement two or more leaves are 
developed from^ the same node; when two leaves occur they are said to 
be opposite, as in Lantana, Coffee, Coleus, Salvia, Wild Mint, &c.; when 
three or more occur at the same node they are said to verticillate, as in 
some races of the Australian nut {Macadmnm ternifoUa), Oleander 
(Nerium Oleander)^ &c. 

Sometimes the arrangement may wary on different branches or at 
different stages of growth,, as ,in certain Eucalypts where the leaves on 
coppice shoots or young trees may be opposite, whereas on the ordinary 
shoots of the older trees they,are alternate. ' ' 

Opposite leaves are said to be^ 'superposed when they are arranged 
in two ranks; that is, in any one whorl the opposite leaves' are in the 
same, plane as those immediately above or'below them, and their arrange¬ 
ment is'.aaid to be distichous or bifarious. In the majority of plants 
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with opposite leaves, however, the different pairs are general!}" placed 
at right angles to the immediate neighbouring ones, and are said to be 
decussate, though sometimes, as in the Apple Trees (Ango-pkora spp.), 
by the twisting of the leaf-stalk and consequent alteration of the position 
of the blade the arrangement may appear distichous. 

If in the same species of plant the leaves are opposite, siib-opposite, 
or even alternate, they are said to he scattered. 

Leaf Axil, —The upper angle formed between the leaf-base and 
the stem or branehlets is termed the leaf axiL 

Leaf Buds, —Buds may contain only rudimentary foliage leaves, or 
may develop into leaf-bearing and flowering shoots. When buds arise 
at the apex of the stem they are said to be terminal, w'hen in a leaf axil 
axillary, while those formed in any other position are adventitious. 

Buds may be covered “with a series of dry scales 'which fail off as 
the bud opens and wdiich act as a protection to the delicate, irmiiatiire 
parts within—e.g., Brush Box {Trisiania conferta) ; in some eases the 
young parts are protected by a coating of gum or resin, sometimes by 
a coating of wax, at other times by a covering of wool or hair. The 
various ways in wdiich buds are protected can best be observed by 
gathering those of a number of easily accessible plants. Often the bu<^ 
are unprotected by any of the means noted, when they are said to be 
naked. 

Vernation, —The arrangement of leaves in the bud is termed verna¬ 
tion, and varies in different, but not in the same species. 

The leaves in the bud stage may not be folded at all, as in Euca- 

lypts; 

May have the edges rolled inwards, i.e., when the edges of the 
leaf are rolled in on the upper surface towards the midrib, 
as in the Scrub or Brush Wilga (Geijera salicifoKa) : 

May have the edges rolled outwards, or rolled in towards the 
midrib of the leaf on the under surface, as in the Brush or 
Scrub Stringybark (Ehodamnia trimi'via) ; 

May be rolled upon themselves so that one edge covers tiie other, 
as in the Pigs {Ficus spp.); 

May be coiled inwards from the apex, as in fern fronds; 

May simply have the two longitudinal halves folded in face to 
face, the midrib acting as a hinge, as in the Bed Ash {AlpM- 
i07iia), Australian Nut {Macadamia) ; or 

May be folded between the nerves in longitudinal or oblique 
pleats, as in the Cabbage-tree Vhim {Livisiona) and other 
Pan palms. 

Ail these arrangements have different terms with which one becomes 
more or less familiar after some experience in descriptive botany. 

Paris of a Leaf, —^If a leaf be examined it will generally be seen 
that it consists of two distinct parts (Plate 89), (a) the expanded green 
portion, the lamina or blade, and (b) a more or less cylindrical stalk 
or petiole. In many plants the petiole is absent, in which ease the leaf 
is said to be sessile, whereas a leaf with a distinct petiole is petiolate. 
Typically the petiole is of a cylindrical shape, but with, the upper surface 
flattened and very often ■ grooved or 'channelled, especially towards the 
base,, serving to drain off water from the leaf-Hade; it is sometimes 
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A'firigecl., as m "the orange. Soni-ctirnes tiie base of the petiole is expanded 
into a slieatii—tlie leaf-siieatli or vagina—wiiieli partly or ■ eompletelj^ 
embraces tlie stem; this is well exemplified in most palms, in the Banana 
Mtisa spp.fi grasses. &(t. 



Plate 89. 

Leaf of la NatiTc Laurel (Cryptocarya). 
'I?, petiole, or leaf -stalk j veins and, veinlets. 

the petiole is' called the lamina or blade. 


m, midrib; % a main lateral nerve; 
The whole of the leaf apart from 


Looking at our leaf again, a continuation of the petiole 
centre of the leaf; this is termed the 
midrib (Plate 89 m),,and given off from it on either side are a iiumber 
of strands—the ribs, nerves, or veins (Plate 89 n )—and between these, 
again, a great number of smaller strands—the veinlets (Plate 89 1 ;). 


The manner in which the strands are arranged on the blade of the 
jdahs^ as the venation, and varies considerably in different 
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Two forms are recognised:— 

(a) Parallel veined leaves, 

(1)) Reticulate or net-veined leaves. 

In parallel venation tlie stronger veins run parallel to one another^ 
as in grasses^ lilies, &e. 

The term is also applied where there is a ^ distinct central strand 
stronger than the others—^the midrib—and veins running from it to 
the edge of the leaf and approximately parallel to one another, as in 
the Banana {Musa spp.)? Wild Ginger (Alpinia spp.), &c. 

In both cases a number of veinlets connect the veins and run at 
right angles to them, hut do not form a network, and are not sufficiently 
strong to prevent the leaf being torn in strips between the main nerves. 
Where there is a distinct main strand with lateral nerves given off every 
here and there either side of it the leaf is said to be penni-veined. 

Generally speaking, as in Plate 89, the midrib divides the lamina 
of the leaf into two approximately equal longitudinal portions, but when 
the division is obviously unequal the leaf is said to be oblique, as in the 
Tree Tobacco (NicoUana glauca). 

Margin of the Leaf ,—The margin of the leaf is said to be— 

entire, when it is perfectly even and is not indented in any 
way; 

serrate, when it shows a number of sharp, saw-like teeth directed 
upwards, as in the Wallum {Bmiksia serrata and .Banksia 
mmula) ; 

dentate, -when the teeth are directed outwmrds; 

crenate, when the teeth are rounded, as in several species of 
Elmodendron; 

toothed, a term commonly used where perhaps the leaf cannot 
be described as distinctly serrate, dentate, &c., as the leaves 
of the Sassafras (Doryphora), wdiicli may be described as 
coarsely toothed; 

sinuate, when deeply indented, with broad, irregular teeth, as in 
the British Oak {Quercus Rohur); 

sjmiy, when bearing a number of hard, spiny processes, as in the 
Holly (Ilex), in the Native Holly (Alchornea), &c. 

Loied or Divided Leaves (Plate 90). A peiiiii-veined leaf may be 
lobed half-wmy down to the midrib or more, when it is said to be 
piniiatifid. If incised almost or quite to the midrib, as in the Silky Oak 
(Grevillea rohusta), the Bangalow or Piccabeen Palm (ArchontopJmnix), 
the Burrawang orZamia (Macrozamia), &c., it is said to be pinnatisect.' 

When there are several nerves radiating out from the base of the 
lamina the leaf is said to be palmately nerved, and the corresponding 
terms of palmatifid (Plate 90, figs. 4 and 5) and palmatisect (Plate 90, 
fig. 6) are used, according to the degree of lobing of the laminia; some¬ 
times the leaf is simply said to be palmate or palmately divided. 

The parts divided off by the incisions cannot he readily detached 
or pulled off without tearing from the midrib, and are called segments 
or lobes. , , 


B 




Plate 90. 

Lobed Leayes.— 1. White Yiel Tiel Leaf {Grevillea EilUana), deeply piEnatilld. 
2. Bed Oak or Queensland Waratah (Emhothrinm Wiclclmmi var. pinmta), pinna' 
tiseet. 3. Leaf from young tree of Silky Oak (Grevillea roMsia) doubly or twice 
pinnatiseet. 4. Scrub Bottle Tree (BracliyeMtoii discolor), palmatifid. 5.'Native 
Eoseila (ffibiscu^ IwieTofliyUiis), deeply pinnatifid. 6, Bottle Tree (BraohjcMton 
mpestrk), palmatisect leaf from a young tree. The leaf on adult trees is usually 
different. 

[Fi^oto., Department of Agriculture and Stodk, Brisbane., from 
^ * Elementary Text-book of Ausiralian Forest Botany.^’ 
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Soiiietinies the lobing is once or more repeated^ as in young plants 
of the Silky Oak (GrevUlea), species of Petrophila and Isopogon^ wlien 
tile leaf is simply described as pinnately divided, once or twice pinnatelv, 
paiiiiatelj, or ternately divided, as the case may be. 

' Gompomid Leaves. —When, as in the case of Bed Cedar, Rosewood, 
&c., the leaf is further divided so that each division has a distinct inser¬ 
tion of its own, and each of them can he separated from the common 
petiole, as tlie whole can be separated from the stem, the leaf is said to 
be compound, all other forms being known as simple. The divisions 
of a eompoiiiid leaf are called leaflets. As with leaves, a leaflet may be 
sessile, nearly sessile, or provided with a leaf-stalk, the petioMe, when 
the leaf is said to be petiolnlate. 

The terms already given as to the margin, venation, &c., of a leaf 
can be applied in the same sense to a leaflet. 

Shapes of Leaves (Plate 91).—The shapes of leaves are innumerable, 
but the following is a selection of terms emplo^^ed in descriptive botany 
to the commonest forms of outline presented by the lamina of simple 
leaves. In the case of leaves with a cut margin the general shape is 
described by imagining a line passing through the base and apex of 
the lamina and passing through the outermost points of all the principal 
teeth or divisions of the lamina. 

A leaf is described as— 

aeiciilar^ needle-shaped, elongate, with sharp edges, and tapering 
to a point, as the Pine leaf {Phuis spp.). (Plate 91, fig. 1) ; 

terete, elongate and round in cross-section, as the needle-leaved 
species of Ilakea (Needle Woods or Needle Oaks). (Plate 91, 
fig 2) ; 

linear, flattened and narrow, several times longer than broad, 
with parallel margins. (Plate 91, fig. 4); 

subulate, narrow and tapering from base to apex, as the leaves in 
seedling trees of the Cypress Pine {GalUtris spp.), Hoop 
Pine {Araucaiia Gmmmghamii), (Plate 91, fig. 6); 

lanceolate, if elongate and tapering at both ends, as in Cabbage 
Gum {A^igophora lanceolata). (Plate 91, fig. 7) ; 

ovate, egg-shaped, with a broad rounded base and narrowed 
towards the apex, as in the coppice leaves of Spotted Gum 
and some other eucalypts. (Plate 91, fig. 17) ; 

orbicular, circular or nearly so, as in the common garden Nastur¬ 
tium (Tropoetdum majus) ; 

cuneate, wedge-shaped, broad and blunt at the apex and gradually 
tapering to the base, as in Dodoma cimeata. (Plate 91, 

fig. 18) ; 

triangular, the reverse to cuneate, broad at the base and gradually 

tapering to the apex; 

spatlmlate or spatulate, shaped like a spatula, broad and rounded 
at the apex, long and narrow in the lower part, as the basal 
leaves of some herbaceous plants—e.g., the common Daisy, 
Flat Weed {Eypochceris), Cudweed (Gnaphalium), &c. 

reniform, kidney-shaped, as in Viola hederacea (Native Creeping 
' Violet); 




Plate 91. 

Shapes of Leayes.~1. €at-o'-nine-tails {Halaa larea) (s) section (terete). 
2. Pine (Finm) (s) seetion (aeieular). 3. She Pine or Brown Pine (Podomrpm) 
(linear-laneeolate). 4. Hama longifolki (linear). 5. Cabbage Gum (lanceolate). 

Hoop Pine Seedling (subulate). 7. Black Sassafras,or Oliver's Bark (lanceolate). 
S, hitsm d€4iTbaia (elliptic-lanceolate or broadly-lanceolate). 9, 10, 11. Qiiiniiie 
Berrj- (9 and 10 oblong, 11 elliptic). 12, 13, 14. Hxooarpus Utifolia (elliptic, oval, 
and' orbicular, respectively). 15 and 16. Elver Mangrove (obovate). ' 17. Spotted 
Gum coppice leaf (ovate). 18. Gu-pania WadswortU (euneate). 19. Pittosponim 
rJmmhifalium (rhomboid), 20. Scrub Leopard Wood off young branches (obeordate). 
21. Scrub Leopard Wood off flowering shoot (oblong-eliiptie). 22 and 23. Barklya 
Sfrininfolia (cordate and deltoid, respectively). 24. Spotted' Gum off flowering 
shoot (falcate). AH the above leaves with the exception of No. 2 are from more 
or .less common native Queensland plants. 

[Photo., Hepwrtment of Agricultme md Stoak, Brisbane, from 
‘^Ei&mentary Text~dook of AnstraHa% ForeH Botany 
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falcate^ sickle-shaped^ as tlie leaves of many eucalyptS; Ferso&nia 
falcata^ tlie pliyllodes of many wattles^ &c,; 

cordate^ heart-shaped, with two broad, rounded lobes at tlie base 
and a gradually tapering apex, as in the Stinging Tree and 
Gympie Nettle (Laportea). 


Plate 92. 

Compound Leaves.—1. Simply pinnate, leaflets opposite (Cassiti), 2, Simply 
pinnate, leaflets alternate {Murraya). 3. Trifoliolate (Coral tree, ErytJirim}- 

4, Bi-pinnate (Cmsalpima), 5. Digitate (Septapleumm'). 

Wlien following the descriptions of a plant in a it is seen 

that many intermediate forms are described and the degree of variation 
in leaves in the same species taken notice of; thus we may have the leaves 
of a plant described as varying from ‘lanceolate to ovate-laneeolate or 
ovate/’ and we get such compounds as cordate^ovate, elliptic-oblong, 
and so on, to denote intermediate forms between those described above; 
A greater range of terms than given above is illustrated in Plate 91. 
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Apex of the Leaf. — The following are the descriptive terms applied 
to ilie apex of the leaf:— 

acAimimie^ drawn out into a fairly long pointy as in the ieaf of 
the Deciduous Fig (Ficus Ctinninglimnii) ^ which is abruptly 
aciiiiiinate, or in the leaves of the Bleeding Hearty Eoniolan- 
iiiiis popuUfoUus^ and most Euealypts, wliicii are gradually 
acuminate; 

acute, distinctly pointed at the apex but the point not very pro- 
longedj as in the leaves of many euealypts (Plate 91^ fig. 5) ; 

oht'Use:, blunt or rounded (Plate 91, figs. 15 and 16); 

iruncate. terminating very abruptly as if a piece had been cut 
off, as ill Dodonma cuneata. a Native Hop Bush (Plate 91, 

reiuse. terminating with a rounded apex with a slight depression 
in the. centre; 

exMirginute. Hunt, with a distinct notch in the centre (Plate 91, 
fig*. 20) ; 

mucronate^ Hunt, with a sharp, stiff, projecting point in the 
centre, as in E-ed Mangrove (BJiizophora nmcronata) ; 

cuspidate, tapering gradually into a sliarp, rigid point, as in the 
Bmiya Pine. 

Insertion of the Leaf. —^IHrious terms are in use to describe the 
inetliod of insertion on the stem, which varies considerably in different 
species of plants. The terms petiolate and sessile have already been 
explained. 

"With respect to the mode of attachment, leaves are—■“ 

peltate, wiien the petiole is fixed to some point of the leaf dis¬ 
tinctly within the margin, as in Tropmolum (garden Nastur¬ 
tium) ,* 

aurimilaie, when sessile with two rounded lobes at the base, as in 
the Milk Thistle or Sow Thistle (Sonclms) ; 

decurrent, when the blade is continued down the stem so as to 
give the latter a winged or angled appearance, as in the 
native Cypress Pines (CalUiris) ; 

comuite, when the bases of two opposite, sessile leaves are united 
together so that the stem passes through them, as in the upper 
leaves of some species of Honeysuckle or Lonicera (common 
garden plants). 

^ Parts of a Compoimd Leaf (Plate 92).—The continuation of the 
petiole iu^a^^mpound leaf which corresponds to the midrib of a simple 
leaf is'called the rhacMs, and when the leaflets are arranged along each 
side of it, the leaf is said, to be piumte* 

When the leaflets are opposite and the rhachis ends in an odd leaflet, 
as iB., the rose, the leaf is said to be impari- or odd-pinnate, or when 
there is “.no odd leaflet at the apex it is said to pari- or abruptly pinnate, 
as in the'leaves of different species of Cassia (Plate 92, dig. 1). 

Often a compound leaf is described by the number of leaflets it 
possesses, and is said to be 2-, ,3-, A^foUate, and so on. 
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In many, plants with compound leaves' the leaflets ane themselves 
completely dmded in pinnate.:manner, in which ease the.leaf is said to 
be hi-pimiaie (Plate 92, fig. 4) ; the leaflets are called piimca anci.tlieir 
segments or secondary leaflets pimmles; such' cases' are ‘ seen in the 
feather-leaved sorts of wattles {Acabia dectirrens^, A,. spectahUis^ A, 
Baileyanan^ &c,), in' the Poinciaiia^ Jaearanda^ different species of 
Caesalpinia, &c. If again these are completely incised, the leaf is said 
to.be iri-piimatej as is sometimes foi^nd in the White Cedar (Melia) and 
and in the fronds of some ferns. 



Plate 93. 

Heteropliylly ie coppice leaves (stump shoots) of Whalebone Tree or Axehandle 
Wood (Fse'wdomoni'S' Bninonkum) (-| nat. size), 

[Fhoto, hy A. G. HamiUmi. 

In a palniately compound leaf the leaflets come off at one j)oint, 
which in the case of stalked leaves is the apex of the common petiole. 
Wlien a compound palmate leaf is composed of three leaflets it is,sa,id 
to be termte. 

A compound palmate leaf, as in the Black Jsidk XTarrietia acMno- 
p1iylla)j Umbrella Tree (Brassaia acfinophylla) y with four or more 
leaflets is often described as digitate (Plate 92, fig. 5). 

Generally'speaking, beginners or persons, not .possessing any know¬ 
ledge of botany look upon a leaflet of a compound'leaf as a complete 
leaf, and the rhachis as a leaf-bearing stem. 
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Terj ofterij in tlie same waj, the simple leaves of certain plants are 
looked upon by begirmers as leaflets of a eompound leaf. 

Many of the leaf-bearing branches of certain EupJiorMacem and 
other simple-leaved plants simulate pinnate leaves, the eomiiioii creek- 
side tree Glochidion Ferdinandi furnishing an example. 

If we examine a shoot of this tree we will notice— 

(a) That small buds may often be found in the axils of the 
leaves—no bud is normally found in the axil of a leaflet or 
its rliacliis. 



Plate 94, 

Stipules (s) op some Easteen Australian Trees.—I n tlie cases liere figured 
st^nles^ are^ soon deciduous, being only found on tbe j^oung braneliesy and tbeir 
main function is to act as a protection to tbe young and growing bud. 

‘1 T (Sihismis tiliaaous), 2. Red Carrabin (Geisso^ Bmthami). 

€>, lieicnnarat Tree or Canary Wood (Barcocepfialus), 4. Tiie same, one interpetiolar 
stipule removed to sb-ow tlie bud within. 5. Black ' Mangrove {Bmgmera), 6. The 
an emolding stipule removed and flattened out' to show the shape. 7. Moreton 
Bay Ejg {Wmm TOucmpJii/lto). ■ 
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(6) Clusters of small flowers and fruits are found liere and there 
along the shoot—no flowers or fruits are ever normally found 
on the petiole or leaf-rhachises. 

(c) It may have an apical bud—no compound leaf iiornially 
bears an apical bud. 

Some plants bear compound leaves composed of a single leaflet; 
the Orange furnishes a familiar example of what is called a nmfoliolate 
leaf. It can be distinguished from a simple leaf by the fact that the 
expanded lamina is articulate on the winged petiolCj which in this ease 
is not continued as the midrib of the blade. 

Wlien leaves vary considerably in size and shape on the same plant 
they are said to be polymorphic, and the plant itself is said to be hetero¬ 
phyllous; Hibiscus Jieterophyllus (Native Eosella), Solamim miculare 
(Kangaroo Apple), Br achy chiton acerifoUum (Flame Tree)^ many of our 
Proteaeeae (Plate 93), &e., furnish examples of lieteropliyliy in trees 
and shrubs. Wliere a plant bears leaves of two distinct types the leaves 
are said to be dimorphic; thus the leaves of seedling Hoop Pines, Cypress 
Pines, Moreton Bay Pig, Narrow-leaved Bottle Tree (Plate 90, %. 6), 
and others, are very different from those in the adult trees, and the'same 
is seen in the seedling and coppice growths of Euealypts. 

Most aquatic plants exhibit noted dimorphism, the submerged 
leaves and floating or ordinary exposed leaves, where both are present, 
often present marked differences. In some climbing plants the flowering 
and fruiting branches bear leaves markedly different from those of the 
barren branchlets; this is well seen in the Ivy {Hedera Helix) and the 
Creeping Fig {Ficus pumilu). 

The leaves of young plants are often larger than those of the mature 
growth. In the Wheel of Fire {Steuoca7^pus sinuatus), the leaves of 
young trees or of coppice shoots are large and pinnately divided, 
whereas in the mature tree, generally speaking, not always, the leaves 
are much smaller and only, once or twice lobed, or entire. 

The reverse happens in many eases, especially in compound-leaved 
plants; thus the first few leaves in seedlings of the Tulip Tree {Mar- 
piillia), the Native* Tamarind {Diploglottis), and other Sapindaeeae, 
Meliaceae, &e., are quite simple and entire, but are all pinnate on older 
plants. 

Pulvinus. —The base of the leaf in many plants becomes thick and 
fleshy, and forms a cushion-like mass of tissue known as the pulvinm; 
this is especially' well marked in many leguminous plants, PoincianUy 
Cmalpinia, Mimosa (or Sensitive Plants), Acacia (bi-pinnate species), 
&c. It is an irritable organ, and is very sensitive to light and various 
external stimuli, and by it the leaf can alter its position and so can not 
only protect itself from various external influences as hot and 
atmospheric conditions, but can place itself to the best advantage for 
receiving light. 

Stipules (Plate 94).—Many leaves bear at their base two more .or 
less noticeable'bodies, one on either side of the petiole; these are known' 
as stipules, and a leaf which hears them is said to be siipulateyand one 
which does not exstipulate. When these lateral outgrowths are found at 
the base of a leaflet they are called stipels or 'dipellae. 
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Stipules may. be large and :€onspicuoiis, as in the young leaves of 
Carrabin;. (Plate 94, fig. 2) and Leichhardt Tree (Plate 94 

figs. 3 and 4), or they may be small, as in many species,of Tick Trefoil 
(Besmodimn). Stipules often fall away before the. full development of 
the leaf, as in the Moreton Bay Fig, &c. (Plate '94, fig. 7), the Flame 
Tree, Sc,), and the Cotton-Tree {Hihisoiis tiliaceus) (Plate 94, fig. 1), 
in which they act as protecting organs to the ,young leaf. 



Plate 95. 


Evolution of the Fhyulode in Wattles .—Amda implexa —1, 2, S, and 4. 
Speeimens taken from a fair-sized tree showing reversion shoots. In lig. 1 the 
leaf liiachis is terete or slightly angular, and is in all respects a typical pinnate leaf. 
In figs. 2 and 3 the rhacMs is flattened and bears several pairs of pinnae in the 
upper portion. In fig. 4 the rhaehis ‘ is flattened, the pinnas have been dropped 
and a typical Acacia phyllode formed. Fig. 5. Phyllode taken from large trees 
bearing typical jjhyllodes only. 

Stipules may be free, only adhering by the base to the petiole as in 
the Sloreton Bay Pig, or they may adhere by their inner margins for 
nearly their whole length to the petiole, in which case they are said to 
be adnate, as in the common gai'den rose. 
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In many plants witli opposite leaves the stipules of one leaf become 
more or less united to the stipules of its opposite neighbouFj so that 
there seem to be two large stipules, one on either side of the stem; they 
are termed interpetiolar stipules^ and are w’ell seen in the Leieiiliardt 
Tree (Sarcocephalus) (Plate 94, figs. 3 and 4), the Coffee, and man}:" 
other plants of the family Bitbiaceae. Interpetiolar stipules are often 
caducous, their main function being to protect the yoting immature 
leaves. 

Ill many species of Capparis (Capers), the stipules are developed 
as small thorns, which are often hooked and aid the plant in climbing, 
as ill Capparis lasiantha (Mulpup or Nipang) and C. sarmentosa. In 
several other plants they are -also metamorphosed into spines, probably 
to repel herbivora. This may be seen in the Mimosa Bush and other 
certain species of Acacia (e.g,. A, farnesimia; A. liorrida^ A, Biclwilli% A- 
arahica^ &c), in BoMnia pse%idacacia, and in the Algaroba Bean {Fro- 
sopis juUflora). 

In the Bumbil Tree or Native Pomegranate they are present on 
the 3mung trees on lower branches, but disappear from the adult branches 
on larger trees. 

Leaf-hase. —Sometimes the leaf base is differentiated considerably 
from the rest of the leaf. This is particularly noticeable in a grass leaf, 
the base of which generally enfolds the stem in a sheath often of con¬ 
siderable length ,• at the top of this leaf-sheath is borne a small structure 
known as the ligide or ligula^ the character of which—whether ciliate, 
jagged, or truncate, and so on—is an important feature to record when 
diffei’entiating species of grasses, and if not present its absence should 
be noted, as in Japanese Millet and White Paniciim. 

Leaf Metamorphosis. —Leaves or their parts are often modified in 
various ways in order that they may be able to serve other functions 
than those of the ordinary foliage leaf. 

{a) Leaf Tendrils. —^Leaves or parts of leaves may form tendrils 
which cling round other bodies for support, fixing the plants and helping 
their upward growth to the air and light. 

In Plagellaria, a ^'Supple Jack’’ of the coastal brushes” or scrubs, 
and in Gloriosa, cultivated as an ornamental climber, the end of the leaf 
forms a spiral coil, which acts as a tendril; in the common garden Pea 
{Pisum sativum) several of the end leaflets form tendrils. 

(6) Pitchers.- —In certain plants the foliage leaves are modified into 
remarkable traps for catching small insects or collecting water. 

In different species of Nepenthes, ifiants fairly common in the 
extreme north of Queensland, New Guinea, and Tropical Asia, and many 
of which are cultivated in hothouses, the lamina is metamorphosed into 
a pitcher or aeeidium, bearing at its top a lid which is a development of 
the apical portion of the lamina, while the petiole in its lower portion is 
winged, and has a resemblance to and performs the functions of a 
typical leaf blade in addition to those of a petiole. The pitchers contain 
a certain amount of water, and a digestive ferment (pepsin) is secreted 
so that insects falling into the water in the bottom of the pitcher are 
first drowned and then digested. Other Australian plants forming leaf 
pitchers are the West Australian Pitcher Plant {CephaJotus follicularis), 
and certain species'of Dischidia, epiphytic, plants found growing on 
trees in tropical Queensland. 
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(c) Leaf Spines. —Oeeasionally leaves are metamorpliosed into 
spines; the Gorse {Ulex europmus)^ a European plant naturalised in 
many places in Australia, provides an example. ^ In this case the young 
seedling bears trifoliolate leaves, but in the older plants the branches, 
as well as the leaflets, are metamorphosed into spines. Many thistles 
and other plants bear spines as outgrowths of the margins, and the 
modi flea tion of stipules into spines has already been referred to. 

(d) Pliyllodes. —In some plants, the leaf-stalk is flattened to 
resemble and perforin all the duties of a leaf blade—^when it is known 
as a pJiyllode. Most of the Australian Wattles possess pliyllodes in place 
of true leaves. In their case the phyllode is formed not only of the 
flattened leaf-stalk but the. leaf-stalk and rliaeliis. 

If a seedling wattle is examined the leaves will be seen to consist 
01 two distinct parts, (1) a flattened leaf-stalk or petiole, and (2) a 
bi-pinnate leaf-blade or lamina, but as the plant develops these latter 
are shed, and in older plants they may not be developed at all. Some 
species, however, retain them much longer than others, and many carry 
them even when quite large plants. This is time of the great majority of 
Australian Wattles, although a few, such as Acacia clecurrens and 
A. Bailey ana (the Cootammidra Wattle), bear only typical foliage 
leaves tliroiigliout their whole existence. 

That the Acacia phyllode is not the flattened leaf-stalk alone is 
proved i)y the fact that numerous transition forms between it and the 
ordinary bi-pinnate leaf occur. As the bi-pinnate leaves are generally 
conceded to represent the primitive type of foliage of the wattles and the 
pliyllodes have simply been evolved in response to the dry conditions 
prevalent in Australia these intermediate forms between .the bi-pinnate 
.leaves and the phyllodes are spoken of as reversion foliage^ and the 
shoots on which they are borne as reversion-shoots, Reversion-shoots 
are often seen on adult trees, but are absent from seedlings. Another 
fact is that the average petiole of the hi-pinnate leaf of a wattle is 
comparatively short—in the lo.ngest not being 3 inches, whereas 
eup%llocles up to 20 inches occur, while ones of 5-9 inches are very 
common—^perhaps an average. The evolution of the Acacia phyllode is 
shown ill Plate 95. 

An interesting ease in which a species— Acacia rubida —typicall}' 
pliyllodineous bore flowers and ripe pods on plants bearing bi-pinnate 
leaves only has been recorded. In a few wattles, such as the Blackwood 
(A. melmtoxylon)y and the Broad-leaved Sally Wattles {Acacia implexa 
and A. maidcmi)^ though ordinarily dropping.the pinnate leaves and 
forming pliyllodes only when a few inches high, in moist sheltered 
positions may attain a height of 5 feet before producing any' pliyllodes. 


[to be continued.] 
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Mitchell grass is the greatest of our pastoral grasses; but a Mitchell 
pasture has one great drawback—it is not heavy carrying country. 
Tiiougli most nourishing in themselves, the clumps of grass, except in 
an unusually good season, grow far apart, leaving bare patches ))etween 
them. 

In 1933, 5 acres were ploughed in one of the experimental paddocks 
of Byliera, and about sixty different plots were sown with imported 
and native grasses. They were then left entirely to themselves. It was. 
obvious that in these experiments, if they are to be of any practical 
use, the pastures cannot be pampered, or else the test would not hold 
good for our large western grazing properties. So the grasses Were left 
to fend for themselves, except that the stock was shut out or admitted, 
according to our discretion. It must be mentioned that the last good 
rains we bad were in December, 1934, and January, 1935. Since then 
we have had a severe dry spell, being short by more than 12 inches in 
our rainfall over a period of twelve months. The deficiency of rain,, 
though unAveleome to our stock, was of great value in testing the 
endurance of the grasses. 



Plate 98. 

A paddock of sown Mitchell grass on Bybera, Brigalow scrub in background. 


Three years have gone. Of the imported grasses all have disappeared 
except one. Of the native grasses Mitchell, Flinders, and Brigalow 
have not only survived but flourished. A number of other native grasses 
are also growing but not flourishing. On the other hand the Mitchell 
is spreading over the paddock in the direction from south-west to north¬ 
east, and there beating the local native grasses. Westerly winds prevail 
when the seed is falling, and carry it in an easterly direction. The 
most remarkable feature about the stands of Mitchell is that they have 
thickened year by year, getting closer to each other, until, at the present 
time, they have become almost a continuous stubble covering the former 
bare patches. As mentioned before, the fain during the last season 
has been 12 inches short of our average. 

We do not wish to weary you with all the “ins and outs” of our 
experiments, but will try to give you a connected story of our findings. 






from the Blowfly 

#Shell ••DEFIANCE” Blowfly Oil kills 
maggots~it forms a soft scab under which 
they cannot collect. ‘‘DEFIANCE” is noted 
everywhere for its wonderful soothing and 
■healing properties, and for its pleasant 
antiseptic odour, which repels flies. Because 
it is insoluble in water, it stays in position 
and is not removed by rain or urine. 
“DEFIANCE” Blowfly Oil contains no 
arsenicals, and may be used with safety 
on ail strikes or ooen wounds. 
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THE ‘‘HOME” TRAIN. 

Work over for the day, man and maid, young and old are intent upon “ getting home.” 
All day they have been concerned with business, mostly someone efse’s business, for the 
majority of the homeward-bound travellers are salary or wage earners. 

Have they—-have you—found time for personal business. 

The Commonwealth Savings Bank is open all day in City, Town, Village, and Country 
Post Office, and its convenient services are therefore easily available to all. 

Opening a Savings Bank account—and using it—costs little time and no money, and it 
will pay you well in the long run. 

iHbmonwcaltbSavmQslanliofBustrala 

(Guaranteed by ttie Commoowealtli Go¥er«iment«) 


For ail your Produce and Seed requ rements 
Consult— 

R. D. DOUGLAS 

806-8 ANN STREET, VALLEY 

— Only iks best seeds stocked and are always l^resh — 

COUNTRY CLIENTS SPECIALLY CATrRED FOR 

Recommended to sow now;—Beet, Carrots, Cabbage, Lettuce, Onion, 
Parsnip, Parsley, Peas, Radish, Turnips, Beans, Potatoes 
Phone B 4962 A fter H urs M 4456 


Head your Herd with a Jersey Bull 
from a Registered Herd in 
Queensland. 

Do it for these solid reasons. Jerseys lead for 
economy of production. Jerseys lead in butter- 
fat production for each 1,000 ib. of live weight. 
Jerseys lead in butter-fat production from the 
smallest amount of feed. The booklet “ The 
Jersey Breeii ” is available to Jersey enthusiasts 
on application. 

JERSEY CATTLE SOCIETY OF Q’LAND, 

NEW ZEALAND CHAMBERS, BRISBANE 
F. J. BUFFIELD, President G. T. Nottnll. Secretary. 


It is permanent, fire-proof, sanitary, and 
economical. Our FREE BOOKLET, Concrete 
—Its Uses on the Farm,’* contains interesting 
and useful infomiafeion for farmers. Write 
for a copy. 










showing well-filled seed-heads. 



QUEENSLAND AGRICULTUEAL JOURNAL [1 AuG.^ 1936v 

Beasts aad plants breed by means of fertilized seed. Plants, 
however, have yet a second way of multiplying; this is the asexual way, 
which has iiotliing to do with the generation by seed. Let us quote an 
OYeiy-day example iuiown to most of us. When setting out strawberry 
plants the gardener places them at long distances from each other so 
that they may have sufficient space to send out runners over the inter¬ 
vening ground. Prom these runners, at short intervals,, roots spring 
and enter the soil, forming new and independent strawberry plants. 
Many grasses show a similar habit of sending out runners and striking 
root at each joint. The lawn of buffalo grass is due to its asexual way 
•of propagating. ^ Ehodes grass owes its reputation as a quickly-growing 
pasture to its vigorous runners, and so does kikuyu. As a matter of 
fact the virtue of these plants as pasture grasses lies far more in the 
asexual way of multiplying than in the ^ legitimate ’ ’ sexual generation 
from seed. 



Plate 101. 

A paddock of sown Plinders grass oix Bybera. 


its edS ? 1 send out any runners. For the secrets of 

Its growth we have to search m the roots. A Mitchell grain is planted ■ 
after a few weeks a single stalk emerges from the root. Soon tL stalks 

^ ^hen digging up such a duA 

of Mitchell three or four mouths old, or the older the better we find n 

BnT fibrous roots striking downwards deep into the ground 

But witlun an inch or two below the surface a mass of buds be^ 
wsible. These buds surround the roots like links of a chain each heine 
packed dose upon the other; they are always arranged concentrieallif 

y® number of buds increase so increases the number of 
stalks and, of course, the size of the plant. In one dump severd fthree) 
years old we counted no less than 136 stalks. These buds continue to 
form a:^ send, forth stalks while- the grass is growing As th<^ qtniv ic* 

eaten off by the stock the bud to which thrt S bdon«d ™duallT 
shrinks and dies, making room for the newer buds. gradually 
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Now tlie summer comes to an end j the grass above the ground dies^ ofil 
It requires a continuance of cold weather to stop the growth of MitcIieiL 
We had several frosts as low as 23 deg. F., and yet, as the weather 
warmed up again in this mild season, the ]\Iitchell started to shoot 
again. 



Plate 102. 

How Plindebs Grass floueisrbs in its new Environment.—A well-covered 
paddock on Bybera. 

The live buds below the ground do not die with the coming of 
the winter; but they are no more capable of sending forth stalks. Some 
of them gradually enlarge into deeent-sized kernels shaped almost like a 
bean except that they taper towards the free end. The biggest we 
measured was f inch in length. The kernel itself when cut open length¬ 
wise consists almost entirely of whitish nutritious matter encased in 
several sheaths of thin, fibrous tissue. The arrangement of these sheaths 
reminds one of the membranes with which important organs in man are 
clothed for their protection. It is another instance of the jealous care 
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witli wliicli Nature watches over all the means of reproduction. These 
ciose-fittirig sheaths envelop the kernel as a number of coats do a man 
in rough -weather. They shield it against the coldj against the wet, and 
against drying; thus they safeguard our most valuable fodder plant. 
If it had not been for these kernels with their protecting sheaths the crop 
of Mitchell after the breaking of the drought w'ould have been disappoint- 



Plate 10X 

Saltbasn on Bybera 7 feet bigb. 


mg. When the winter rains came in the West twelve months ago it 
was these protective sheaths which prevented tlie moisture from gaining 
access to the kernels; otherwise they would' have rotted or, sprouted, 
and either wmiild have been disastrous, for the cold following would 
have nipped and kiled.the tender shoots that'had 'ventured above" the 
ground. 








I ■' 
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Plate 105, 

Apple Trees on Bybera.— Cool shade for stock is provided by the apple tree 
family. 
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But the kernels are not only the source from ■which a new plant 
springs in the coming smnmerj but they are also the winter storehouse 
of the Mitchell plant. 

If science was not aware of these kernels, sheep certainly knew of 
their existence; they burrow for them and maintain life on them when, 
the ground above is apparenth^ bare of feed. Cobb and Co. 'were' 
another party that must have known sometliing about these buds and 
kernels. An old pastoralist with whom I discussed these matters; 
informed me that Cobb 'and Co. used to buy Mitchell grass roots at sO' 
niiieh per bag. The men who looked after the horses at the stopping 
places are said to have made a good thing out of collecting and selling' 
Mitchell roots. 



Plate 106. 

Leather jacket’^ clump on Bybera, 


Now we come to the practical application of these purely biological 
observations. We vision the Mitchell grass as it is growing in the 
suimiier. When a herd of bullocks are grazing in the paddock the first, 
thing they pay attention to are the tender green shoots coming up from 
the buds surrounding the root. They are more succulent than the older 
stalks, which bear the seed heads. This stimulates the plant into forming* 
new chains of buds and the new buds into sending forth more green 
shoots. An old plant that has been frequently fed off stools out into a 
larger and larger clump, with a dense mass of buds, the new ones at 
the outside being,, of course, the youngest. Horses are partial to the seed 
heads, which are the plums in the pudding. , But as'horses do not chew 
the cud many of .the seeds encased in glumes^ pass undigested through 
the intestines; lienee horses become distributors of the seed..': Sheep, 
mostly confine their attention to the young shoo.ts,' bullocks eat-shoots, 
seed heads, and also the stalks as feed-gets scarcer. 

'But all this stooling out cannot go on indefimtely., If-all the shoots 
are eaten off and not allowed to come to,'maturity no seed heads would 
form. In this case we should be deprived entirely of'the sexual way of 
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propagating the Alitehell by the seed. In shutting up the paddock 
■about the middle of February we allow, the stalks to grow up, form 
seed heads, and provide the seed for next year’s grass. It is not'neces- 
sary to keep the stock out till all the seed has fallen. The stock may 
be admitted while a good deal of the seed is still on' the ear. The stock 
in breaking off the blades shakes the seed out of the ear and makes it 
fall to the ground. At the same time it tramples the seed into the soil, 
.and in this way acts like a harrow. '' 



Plate 107. 

A Brigalow grove retained as a future cattle camp on Bybera. Where clumps 
of Brigalow have been retained in the course of clearing on similar country a 
beautiful park-like landscape has been obtained. 

You will thus see how we obtained our denser growth of Mitchell 
grass , by making use both of the sexual and asexual method of/propa¬ 
gation. We increased the size of the individual clump by allowing the 
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stooling plant to be fed off to the stock and thereby stimulating the 
asexual growth. In observing a brief close season while the grass was 
seeding we aided the sexual propagation by means of the fertilized seed. 

A close season for grasses whilst they are seeding is as necessary as. 
a close season for animals whilst they are breeding. 



Plate m 

A tne specimen of Knrrajong^ one of the moat nsefnl of onr native trees Tke 
bole from the base to tbe first limb is abont 30 feet in beigbt. 

No farmer could afford to feed his seed wheat to his stock. Neither 
can tlie grazier afford to MU the goose before it lays the golden eggs. 
He must protect his Mitchell grass whilst it is coming into maturity.' 
To shut up paddocks in rotation at seeding time is really not a -very 
great hardship, as February and March are the months when grass 
as a rule, is most abundant in Queensland. ' 
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It is the close season for grasses which enables us adequately to, 
provide for the next year’s crop of Mitchell grass^ and also for a denser 
growth of our best fodder plant. 

RE-MINERALISATIOH OF THE SOIL. 

We breed Aberdeen-Angus cattle on Bybera. The black poll is an 
early-maturing beast, which means that he has to build up his frame 
mainly in the first twelve months of his life. During the nine months 
the cow is carrying its offspring and whilst the calf is being suckled 
by its mother the soil has to furnish through its plants an unusually 
large amount of lime salts, phosphorus, and a number of other minerals* 
For mineral salts are builders of bone and builders of tissue. 


Plate 109, 

ffls© Mtt of' the same Korrajong,’ 21 'feet 'in circumference at the base.' 
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B3i}era is principally brigalow and belali country o-ust' ringbarked, 
and therefore practically ■ maiden ground. 'It is 'ricii in-limey,, but like 
ail our western country, carries but a moderate amount of 'pbospbonis. 
Altiioiigii tlie mineral exliaustion of our soil was not a danger likely to 
threaten us for many years to, come, we began seriously to consider 
wiietlier and wliat 'step>s were advisable to counter it. Going into this 
opened up a very large subject which we believe to be of far-reaching 
importance for the whole of the State. 



Plate 110. 

A fresh in Commorin Creek, on Bybera. 


Queensland has turned off its pastures annually during the last 
twenty-five years more than 500,000 head of cattle. Taking each bullock 
at an average of 6 ewt. it is easy to compute how much this country 
has been losing each year in mineral salts. Five per cent., or the 




Plate 111. 

■Water supply at No. 2 bore^ on Bybera. 

Our better grasses, sucli as Mitchell, Flinders, hrowntop, and others, 
ail of which require a high standard of living, are^ giving way to the 
poorer sorts, which are content with an impoverished soil. In the 
far West, where the soil was poor to start with and the rainfall less, 
even the poorer gi^asses are losing their roothold. They die. As they 
perish the desert creeps on and buries beneath its sand dunes what had 
been once a pasture. 

A property devoted to breeding stands in need of pastures rich in 
phosphorus. A cow carrying her calf, dtiring part of that time requires 
fourteen times as much phosphorus as a bullock does of the same age. 
Hence Nature provides that a sufficiency of phosphorus favours repro¬ 
duction, whilst lack of it makes animals less fertile. 

It was this consideration mainly which induced us to experiment 
with licks of varying composition. These licks were exposed close to 
where the stock was watering, and the animals that felt the need of it 
could use it. Man chooses his food according to his desires, and these 
desires are shaped by the instinctive needs of his body. A beast is not 
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twentieth part of a beast, is represented by mineral matter, mostly 
phosphates of lime, contained in its bones and to a sinaii extent in the 
other organs. This means that Queensland loses yearly at least 
15,000,000 lb. of mineral salts. This does not take into account the 
imitton we send away, nor the butter, nor numerous other products of 
the soil. Without piling up the agony and overwhelming you with 
numbers, just keep in mind these 15,000,000 lb. of mineral matter being 
lost each year to the Queensland soil. It is true that the figure is 
becoming gradually lower, as we go back beyond 1910, right up to the 
beginning of the pastoral industry, but we have been grazing our 
country for the greater part of 100 years; during all that time it has 
.always-been a loss, and never anything put back. No soil, no matter 
how rich it is to begin with, can stand such a continuous drain. The 
consequences have been slow in coming, but they have come. 
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SO fortunate; it lias to be satisfied with what his pasture has to offer. 
The pasturage may be wanting in some ingredients, yet the beast has 
to put up without it, just as sailors of 100 years ago had to put up with 
scurYy because they lacked fresh vegetables and fruit. The animal lives,, 
growls, and breeds, yet it does not thrive. In a poor season, be that 
due either to less rain or a severe winter, the older cows will die before 
their time. 

The experiments will not be complete for some time to come. The 
only obvious result, so far, is that we realised this season an exceptionally 
good price for our weaners, though we had been 12 inches short in our 
rainfall. 



Plate 112. 

Tlie deliyery pipe at No. 3 bore. When first tested the flow was 960 gallons an 
hour. It has since increased to 1,100 gallons. "Water couch grass is growing on the 
batter of the tank, and as the water rises it spreads over the surface to some distance 
from the bank, thus probably reducing evaporation to an appreciable extent. 

Some years ago a Belah tree had been cut down; the cattle left 
the gpsses upon which they had been feeding, and devoted their 
attention to the fallen tree, which they picked clean of the leaves. Won¬ 
dering why the stock should have preferred the leaves to the grasses, I 
surmised that probably they -were desirous of a change of food, perhaps 
on the principle that the grass on the other side of the fence was always 
greener. Last April, while walking along the banks of Conimorrin 
Creek which runs through our property, it was brought home to me, 
as it is probably brought home to everybody at one time or the other, 
how deep the roots of a' tree can go down into the ground, and what an 
opportunity a tree has of feeding upon strata not accessible .to an 
ordinary plant. In their search for food the roots spread and penetrate 
in all directions, even splitting up rocks and leaching out the nutriment 
they stand in need of. ■ ' 

Thus the tree would be able to tap a supply of minerals not available 
in the surface and subsoil. These minerals would mount through the 
sapwood and be used for the building up of the leaves. As the leaves 
fall to the ground' and decay the 'minerals would be set free, enriching 
/the surface soil quiet apart from the humus they form. The living 
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Farmers 

Dairymen 

Stockowners 


Have yon learnt any lesson 
from your experiences 
during a droughts If so, 
are you interested in 

FODBER 

CONSERVATION 

(Silage) and tlie growing 
of 

FODDER 

CROPS? 

If you are, get into imme¬ 
diate communication with, 
the Department of Agri¬ 
culture and Stock,, Bris¬ 
bane, and ask for advice, 
information, and, if neces¬ 
sary, practical demonstra¬ 
tions. 

E.4GRAHAM, 

Under Secretary, 
Department of 
Agriculture and Stock. 


Farmers— 

Maize and Cotton Planting time wii! soon bs here, 
and to get the best results it Is necessai'y to 
have the best planters to distribute your seed. 
One of the Sunshine lines will always give the 

best results. 

. £ s. d. 

SUNGEM.—^Double row Cotton and Maize 
Planter, fitted with S tynes for weed¬ 
ing, as a straddle cultivator .. 21 10 0 
If with 11 tynes for general purpose 
work .. .. 23 10 0 

If supplied as a cultivator only, with 11 
tynes .. .. .. ..IS 00 

For straddle work only, witli 8 tynes IG 0 0 
It can also be supplied witli Disc 
Openers at £2 10s. extra, xllso 
fertilizer attachment if required. 



£ s. fl. 

SUN ROW. —Single Eow Visible Maize 
Planter—with Seed Hopper, only 0 ir» 0 

Fitted with Fertilizer Ihippers . . 8 10 0 



suitable for either Cotton or Maize 7 0 0 


If with Fertilizer Hopper .. 8 15 0 

ALL PRICES F.O.B. or F.Q.R. BRISBANE. 

All the above machines will plant at the various 
distances required, and plates can be supplied 
for various other seeds at a small Extra cost. 

Terms.-—Half Cash with Order, balance 12 months, 
or less a discount of 2i per cent, for all Cash 
with Order, or more liberal terms can be had 
nt a small extra cost. 

For further particulars of these and all other Lines 
of Farm Implements, see the Local Agent, or 
v;rite— 

H. V. McKay Massey 
HarrisfQld.) Pty. Ltd. 

(SUNSHINE SECTION), 

118U24 Stanley Street, South Brisbane. 

Please note address carefully and mention this 
paper when writing. 

See the Sunshine Exhibit at the Royal fiatlona! 

Show, on the Hill near the Dairy Cattle Pavlliofl. 
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DETACH THIS COUPON AND MAIL IT TO-DAY . 

TO THE IHSITEANCE COMMISSIONER. IHS0EANCE HOUSE, 
ADELAIDE STREET, BRISBANE. 


Dear Sir,—Please forward your Proposal Form for . 

showInQ premium payable. My age Next Birthday will foe.'.years. 

I would, like to draw tbs insurance on reaching the age of.. 

Name .............. 

Address ............. 
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tree would thus he the means of re-mineralising our soil. Whetlier, this 
train of reasoning was correct or otherwise could be easily settled by 
experiment. 

A pound of leaves was collected from a number of trees well known 
as fodder trees—the Wilga, the Belah, and the Bulloak; also from a 
shitub which is known to be deep rooted—Old Man Saltbush. These 
leaves were submitted to the Agricultural Chemist for analysis. 



Plate 113. 

Windmill over a sub-artesian bore on Bybera. A recently burnt brigalow falling- 

in the foreground. 

The result is presting. The Wilga leaves carry from three to 
ten times as much lime and at least as much phosphorus as the Mitchell 
grasses; the Belah about four times as much limey but not as much 
phosphorus; the Bulloaky Of which only the young,shoots were collected^ 
as they are greatly favoured by sheep/is still rich in lime and fairly 
rich in phosphorus. The most surprising result, however, is furnished 
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by Old Man Saitbiislij whicli is ricliest in phospliorus and also abounds 
in lime; it shows nearly as much lime as the Belali, which was the 
.starting point of our investigation. 

Mr. GurneVj the Chief Agricultural Chemist, with whom I discussed 
the result, went through his records, containing the analysis of past 
years, which fully confirm the above results. Boree and Gidyea leaves 
from the- Biaekail district exceed even the Wilga in lime, tlioiigh they 
were not so good in phosphorus. Mulga leaves from Charleville made 
quite a respectable showing. Many more may be quoted. 


Plate 114. 

^ A. newly-planted avenue of native trees leads to the entrance to the Bybera 
Homestead. , 


Ido not suggest that all these trees can take the place of grasses in 
feeding stock eontinnonsly. Some contain other substances which 
ultimately prove injurions. The Belah leaves, for instance, are rich in 

fibre which, after a -while, tend to form into a hall in the stomach_ 

especially in sheep, -who, like cattle, are eager for them at first on account 
of the mineral ingredients. But all this does not lessen the value of 
trees, even of those that cannot be called fodder trees. Many if not 
all of them, act as re-mineralisers of the soil. 
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On tlie basis of our experiments we wish to make the following 
proposals 

First: In ringbarking country exceptionally large trees slioiild be 
spared. The Forestry Department rightly exempts trees ■ economically 
valuable, like ironbark, pine, and others. A grazier' in his own interest 
will save all fencing timbers. But even apart from those, fine shade- 
giving trees should not be rung. Good trees furnish good seeds should, 
they ever be required. 

Second: A great portion of our western plains is treeless. The 
Forestry Department, with its staff of experts and experience, is in a 
position to conduct experiments to find out which trees can be made to 
grow there. It has been declared that the thing could not be done. 
"Wlien a man asserts that a certain thing ean^t be done it often amounts 
to no more than this particular man can’t do it. Others might. It 
is unreasonable to expect the leaseholding grazier to put improvements 
on his country which are of more profit to his successor than himself. 
This is the business of the State, who is the owner and landlord, and 
has a lively interest in realising a better paying return in the shape of 
■rent. 

Third: We urge the systematic planting of Old Man Salthusli. 

Trees are slow to grow, and the man who plants them often derives 
no benefit during liis own lifetime except the delight at seeing them 
grow. In the saltbush, however, we have a plant that will spring up in 
a few years. For he is no immigrant, but a native of the Australian 
soil, tested by the droughts of a thousand years. It grows up to a good 
height—some of those we planted on Bybera are over 6 or 7 feet high. 
Its virtues are' many, ■ its faults hard to find. Its greatest draw'back is 
tliat, like the Mitchell grass, it is so eagerly sought by the stock that it is 
eaten and destroyed before it can come to seed. , Hence you cannot 
grow saltbush without fencing it off. To help it along the ground should 
be broken up. If a strip of country is thus fenced in several places mi 
the run the saltbush will not only groiv but the seed will spread to the 
adjoining portions, 

Mr. Gurney’s analyses prove that the leaves of Old Man Saltbush 
abound in flesh-forming substances containing no less than 214 per 
cent, of protein, and with it very little indigestible fibre which makes 
the Belah undesirable as a continuous feed. 

The outstanding virtue is the wealth of mineral matter in the leaves 
—lime, phosphorus, potash,, and' others. Mr. Gurney became so interested 
ill the subject that he completed for me a differential analysis. He found 
46 milligrams of iron in 100 grams of leaves. This meant ihat saltbush 
carries more iron in proportion than spinach^ or strawberries^ ^ or even] 
the yolk of an egg,^ My son’s wife .'prepared sandwiches of' 'saltbush 
leaves, ’ between bread and butter for afternoon'tea. With a little 
enthusiasm they taste quite good.'' There is little doubt but that vitamins 
will be found in green leaves carrying' such a high percentage, of mineral 
matter, Wliat that means to inen, .women, and children 'living in the 
West, and unable to'grow vegetables, I need not dwell upon. But the, 
stock is also in need of vitamins, ■ particularly in a dry season, when the 
dried-up grasses have lost most of their vitamins.'. 

Apart from the vitamins, the graaer who ^cultivates Ms saltbusli' 
wfil find that he has a live lick on Ms pastures. 

10 
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The ;A.rtesiar| Waters of Queensland. 

H. I. JE2sSEN, B.Se.- 

IN a veiy interesting paper on tlie above subject Mr. F. C., Tibbits. 

A.M.I.E. (Aiist.), of the Queensland Irrigation Coinmissioiij advanced 
niariT new facts as well as many new ideas on tlie subject of ai’tesiaii 
water supply. Tlie paper is a marked help to geologists. 

3Ir, Tibbits advances the, view that inst(.-ad of one great artesiaii 
basin, we have in this State at least eight distinct artesian basins, 
separated b,v buried ridges. The notion is not absolutely new, although 
it is quite, novel among writers on artesian questions. In my articles 
and contributions on the oil question, I have myself suggested a sub¬ 
division of the artesian basin into a number of basins through buried 
ranges dividing the artesian horizons. 

Mr. Tibbits gives strong evidence that such subdivisions exist. That 
these separate artesian basins have outlets into the G-ulf of Carpentaria 
on the north, and into the mound spring regions of the Lake Eyre dis¬ 
trict, and other parts of South Australia, on the west, is admitted by 
geologists. Mr. Tibbits‘s conclusions on this matter are not likely to be 
disputed. 

In regard to the cjuery, ‘Ms the water plntonic or 2ru‘teori(3l " Mr. 
Tibbits leaves the problem as it was —^liaiiging in the air. His evidence 
is absolutely iiieoiiciiisive. One of the most interesting and iniportaiii 
statements he advances under this heading is that the '' equal pressure 
lines are approximately juirallel to the north-west soiifh-(‘ast direction. 
Important as this eonelnsion is it i>s what would be expected on either 
the Plutonic or meteoric hypothesis. 

Mr. Tibbits contends that the ^^replenisliment theory is sounds'' with 
which I think all geologists agree; but whether replenislniient is due to 
meteoric, plntonic, or fossil waters is still left as a problem for futurt‘ 
researches. Mr. Tibbits shows'Ms open mind in recording some of tlie 
main objections to tlie meteoric theory, which he favours, rather thfiii: 
the plntonic. 

There is one point in particular on wMeh I cannot concur with 
^[r. Tibbits, that is, where he says ‘Merious objection to theories which 
support a replenishment by plntonic -water, is the fact that there is prae- 
tiealLtno evidence of similar supplies outside the artesian (cretaceous) 
area/' My experience as a geologist in New Soutli Wales, Queensland, 
and tlie Northern Teiuitory is, that wlienever I am on plntonic, other 
igneous, or metamorphid forma,tioBs I find immerous true deex>-seated 
springs, especially miinerous in volcanic regions, like the Biieldand 
Tahleiaiid in Queensland, the Nandewar and Warruiiibungie Mountains 
in New' South Wales. ' In sedimentary areas , si,icli springs' are very 
rare indeed. ■ ... 

"Mj\ Tibbits admits that buried ranges of igneous and inetamorphie 
roekh subdivide the artesian basin. Why should these buried formations 
not emit juvenile -waters just the same as the formations that outcrop, 
and why should the escaping Juvenile waters not spread laterally in 
,porous sedimentary strata capping the'buried ranges emitting them? 

The main object of these notes is, 'however, to point out that geo¬ 
logical facts support, Mr. Tibbits's 'conclusion about the definition o'f 
basins to a large extent. I cannot as yet see geological evidence of eight 

.'''An n Pjiper rend before the Uoja'l Society of ^Queensland., 
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Ijasins, although deep bores in the future may bring in facts corroborating 
Mr. Tibbits's hydrographic evidence. I do, however, recognise five 
distinct basins in Queensland separated by buried ridges and uncon¬ 
formities, viz.:— 

1. The Surat Basin. 

2. The Charleville Basin. 

3. The Great Western Basin. 

4. The Burketown Basin, 

5. The Barkly Tableland Siibartesiaii Basin. 



Map^ of ' Queensland sliowing five axtesian basins (including the Barkly 
Subartesian) divided by buried ranges. " 
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I'leiieralisefl Section N-E. to S.W. from the Curiiiu'vou Range to the Biingcrforii tuaasivc, 

rittto 110. 
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The first four draw tlieir waters essentialh’ from Upper Walloon 
rr.eks, thoiigli in the ease or the third and fonrtlij Upper Permian rocks 
liiaj be a. contributing factor as in the Northern Territory. 

The fifth is purely a subartesian basin separated from the others b\' 
0 ft A uiieoiiformity. 

I 01 !] siibiiiitting a map of' Queensland showing approximately the 
vxiem: of eaeli of these basins, and four sections across Queensland 
siiiMvring the structure of the substrata as far as present evidence goes. 

Basin No, 1-—that of Surat—is separated from tlie Charleville b,asiii 
2} by a buried range wliieli is marked on the surface by the 
'‘rcMected aiiticlirie'' of the Iloganthulla Range and continued soiitli- 

therefroni tlirougli Jlorven and the valley of the Nebiiie. 

Basin No. 2 is separated from the Great Western Basin by the 
(jhrwan and G-rey Ranges, -whicli appear to be refieeted anticlines capping 
tuih'd metamorpliic ranges. 

The No. 3 (Western Basin; is separated frc^ni tliC' Biirketowii Basin 
i>y e buried granite raisge 1'eetween the Woolgar and Cloiiciirry masses 
rtf very old rocks. The ai'tesian vraters along this ridge or col are 
sliallow, as at Saxljy and Jlmrfred Downs, and nuiny Imres bottom on 
giunite at shallow depth. 

The Cainbriaii sii'l)ai*tesiaii l:)asiii is sermrated from Basins No. 3 and 
'Xo. 4 by an uiieoiiforniable junction, alona‘ vdliieli the waters of adjoiii” 
iog: liasins escape as mound springs—^namely, along tiie Hamilton River 
arid Zdiilligaii River in Western Queensland. 

Of that subdivision of the artesian basin there is imieh geological 
evidence at present. There may in time to eoiiie be further evidence 
fortiieoniing of a more niiiiiite subdivision of tlie artesian basin, as 
suggested by jIf. Tibbits. 


THE FRAGRAMT WEED. 

Ui,^eussiiig tiie iiiereiisie in pipe-smoliiiig in Eiigiancb where, it is estimated, 
j,G_,000_,000 more lb. of tobac-eo will be smoked this year as against the 1935 quantity, 
the director of a leading tobaeeo company gives three reasons for smokers taldng 
inoi'e to the pipe. 

He thinks that yoimg men,, taking to smoking for the first timej turn to pipes 
as being less effeminate than cigarettes—which their mothers and sisters are smoking 
in large quantities. 

Seeondijj, among practised smokers the cigarette is giving way to the pipe in 
the cause of economy. 

Thirdly, the modern pipe is a better product. There is nuieh greater variety 
of pipes to-day, with weights, balance, and month-pieces to suit !U1 tastes. 

The war is blamed for the fashion of smoking among women. Wars have always 
bail a remarkable eff’eet on snioking. The Thirty Years War spread smoking 
throughout Europe for the first time; the Napoleonic wars introdueed cigars to 
Britain—they were brought back by the soldiers who fought in Spain; where the 
cigar has always been the most popular smoke medium; and it was the Crimean 
War' that started the Englisiinian off on the cigarette habit—again the soldiers 
l>rought the craze back wuth them,. The European War merely intensified the habit 
among men, and introduced it to women. , 
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Shade Trees. 

W. I). UBAXCTBj Assistant. Government Botanisr. 

[Continued from p. 58, July, I9:B5,j 

Part II. 

TREES OM THE FARM—THEIR PRACTICAL ¥ALIJE. 

P .for .siiade in forested areas .is most eonveiiieiith’ and 

^ (^eoiiomiealiy made when a farm area is being cleared. In tdeariiig 
fa Fill on forest country a few trees of the most desirable types may bt? 
left at intervals to serve as shade for stock. It often happens that 
while clearing this class of country, in the eagerness to get rid of tluj 
trees, the matter o.f shade is entirely forgotten. Very iniieli of tiie 
clearing of forest farms is done by ring-barking. When arranging for 
ring'-l)arking stipulations should always 1)6 made for the preservation 
(if the requisite miiiiber of the most smta].)le types of trees to serve as 
siiade and shelter for stock. 

Ill clearing a scrub or jungle farm it is more diiiieiilt to preserve 
trees. The scrub fire, a very necessary part of clearing, mostly kills 
the trees with which it comes into contact. In rain forest or scrub areas, 
to prevent the destruction of any particular tree, it is necessary to leav'e 
a considerable area of the standing scrub around the tree. To this 
procedure there are certain objections. It is often claimed that sucli 
isolated areas of scrub harbour wallabies and bandicoots, which live on 
the vmung grass and bananas. Although this is found to be true in 
actual practice, there still remains the problem of providing shade and 
shelter for stock. This is not a • pressing need at the beginning of a 
scrub settlement, wdien clearing is going on. But in later years, when 
all the scrub has gone, it becomes an acute problem. Money has to be 
laid out in. the purchase of trees, and much more money and labour 
iiave to be e,xpencled in erecting guards to protect the young trees from 
biwvsing stock. It is surelj’ more economical to leave selected areas 
of standing scrub in different parts of the farm as shelters and shade 
for stock and sanctuaries for native birds. 

It often liappens that in clearing scrub farms in some places the 
lire is less intense than otliexvs, and some of the tree stumps escape 
tiontaet with the fire. Some of these stumps shoot, and, if left alone, 
develop gradually into shapely trees. One of the most useful and 
beautiful collections of shade trees I have ever seen was produced in 
this way.. Several common scrub trees, such as the'Booyong and 
handle Woo'd, are represented' in this collection of native scrub trees. 
It was of particular interest to me,, for I had never seen these different 
kinds of scrub trees growing in the open, although tlieir long stems' 
were quite familiar in the dense, crowded, jungle. It is evident that 
these scrab trees, when allowed to develop in the open, form particularly 
graceful types, wdth rounded heads of dense' foliage, providing excellent 
shade for stock. 

Figs as Shade Trees. 

' On farms 'wMclrliave been cleared of. the forest growth the pla'iiting 
of shade trees is necessary. The months of July, August, and September 
are the most suitable for planting most of our shade trees. 'There is 
a very wide range of choice of, trees to' plant in most' parts of' the 
State, except in very dry far-western areas. Fig trees are recommended. 
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Tliey provide excellent sliade, are comparatively fast growers, and tlie 
leaves and frait of some, varieties, wlien they fall to the ground, are 
readily eaten by stock. Their spreading habit makes them especially 
suitable for planting in the vicinity of stockyards. 

As a group the fig trees are exceptionally niiiiieroiis. There are 
over 700 ditferent kinds. They are found in the tropics and subtropics, 
but most of them are native to Malaya. Queensland has over fiftjr 
varieties of native fig trees, of which the best known is tlie Moreton 
Bay fig. This tree is found growing naturally in the jungle lands from 
the Shoalhaven River, in New South Wales, to Rockingiiam Bay, in 
North Queensland. Its round fruit is about an inch in diameter, and 
is almost purple when ripe. Other well-known native fig trees are 
the green-leaved Moreton Bay fig, the small-leaved Moreton Bay fig, 
the small-leaved fi,g, and the white fig. Seedlings and very young trees 
of the different figs are often found in the rain forest or jungle. 

In nature most of the native figs grow on or around other trees. 
OeeasionalijT- they root and grow straight out of the ground, but much 
more common],y they start life on the bark of other trees, which they 
envelop wuth their roots and eventually kill by pressure. Advantage 
of this peculiarity is often taken, by growing these trees for shade 
on old stumps on the farm. Peat from the base of staghorn ferns is 
placed on the top of the stump. Loose soil may be used where peat is 
not available, but peat is preferable. The young fig tree is planted in 
the peat or soil on the stump. Eventually the young tree sends its 
roots down to the ground on the surface or through cracks in the stump. 
This method of planting makes the use of tree guards unnecessary,, and 
the young trees start off with the advantage of having attained a, certain 
.height without growing ■ upwards to ■ it. Hollow logs are especially 
'Suitable as stages for planting fig trees on the farm. A hollow log can 
be cut to any suitable length, say 8 feet. Some peat or, rich vegetable 
mould is placed in the hollow of the log and the log'is placed upright 
and held in position by three or four stays. A young fig is planted in 
the hollow at the top of the log. In the course of tiine the roots of the 
fig tree pass^ down through the pipe of the log and split it apart Wlien 
this has occurred the tree is supported by its own roots. Very suitable 
hollow logs for this purpose can often be'obtained in places where posts 
and mails have been split. The. discarded inner parts of, logs with a 
pipe or hollow in them form excellent ^^pots.” 

Other Trees of the^ Jungle. 

In addition to the native’ fig trees many other native serub^' trees 
may be used for shade. Some of the most attractive foliage trees of 
'Queensland jungles are the Crow’s Ash, the Gudgeree, the Yeiiow-wood, 
and the. Tulip-wood. AH, or most of these trees, may be obtained from 
Queensland nurserymen. Some of the native jungle trees serve as 
flowering trees as well as shade trees. x4.mong them are the Silky Oak, 
the Flame tree, Wheel-of-Fire tree, and Native Frangipanni. Most of 
these may also be obtained from Queensland nurserymen. The Kurra- 
, jong and the Bottle tree are two excellent trees whieli serve the dual 
purpose of shade and fodder. They are grownin the dry western parts 
of the State as well as on the coast. In coastal areas, however, they are 
o,fteii slower' in growth than many of the trees mentioned previously, 

* The term ^ ^ scrub ^ ^ is really a misnomer. .Early settlers in Queensland described 
rain forest TOongly as scrub/^ and the designation persists, although obYiousIy 
misapplied,, , ' 
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Ill Western Qneenslandj fairly large bottle trees are transplanted from 
the bnsii and grown around station homesteads. The roots are cut a 
few feet from the stem, and the whole tree transported on a wagon or 
truck to its new home. 

Quite reeentl}^; while in the Peachester district, and in the Curriiin- 
bin and Tailebuclgera valleys, I noticed the remarkably pleasing and 
ornaniental effects of the immerous hoop pines which are growing on 
the farms of these areas. These trees are fairly quick growers in the 
open, and provide a considerable amount of shade for stock. Qiiite^ 
apart from their economic value for shade purposes, these trees, witli, 
their symmetrical form, impart a park-like effect to farm lands. In 
v^my,their presence on a farm should enhance the value of the land 
purely through their attractive effect 

Several other well-known shade tr^ees include the common Carnplior; 
Laurel, the Black Bean, or Moreton Bay Chestnut, the Biinya Pine,, 
and the Wliite Cedar. They have not been specially recoiiiinendecl,; 
because there are certain objections to their use. . The Camphor Laurel 
when in fruit is harmful because a strong camphor flavour is imparted 
to the eggs of fowls wliicli eat the fruit. The seeds of the Black Bean 
are reputed to be poisonous to stock, although so far as I am aware 
instances of stock eating the seeds are very rare. The Bunya Pine has 
been accused of unsuitability for shade purposes because-the priekly/ 
leaves on the branclilets shed by the trees render the ground unsuitable 
for stock to lie on. The yellow berries of the White Cedar are poisonous • 
to pigs. ■ 


TANNING SKINS. 

To tan skins in wattle "bark liquor fill a kerosene tin about three parts full with 
well-bruised green wattle bark taken just the tree, clean and free from gum. 
Fill tbe till quite full with water, and boil slowly for one hour; strain into Tessel 
(wooden or earthenware preferable). The liquid will be a very dark colour. Leave 
the same bark in the tin and fill up' again with water, boil slowly for another hour 
for a' second brew. Pour this in with the first lot. The second lot will not be so" 
dark aa the . first, and the two mixed together will make the proper .strength. Wait 
till cold, and immerse the skins, taking care to place fur to flesh, which enables the 
liquid to surround them better. All skins should be pegged out before placing them 
in. the tanning water. Keep them as square as possible by stretching them wvll out 
under the shoiiiders. This saves a lot' of trouble afterwards. ' Some people tan 
them as soon as skinned, but there are objections to this plan.. They are ax>t to curl 
lip in the liquid, which produces unequal tanning.' They are' difilciilt to dress, and 
no amount of stretching afterwards will give them a nice flat surface. It, is' very 
necessary to attend to the skins every day for the first week. Take each one out of 
the tan ■water separately, hold it up by the head with one hand, and with the other 
1 ‘oa the liquid off into the vessel. Lay the skins on a fiat board—a kerosene ease 
wiii^ do—flesh side up, and scrape downward with a blunt knife. Squeeze all the 
liquid' out by repeating this process all over, the skin,' Any places which appear 
'White need extra dressing, as they eontain'fat, wdiich should be thoroughly removed 
to ensure perfect tanning. Three or four minutes is time .enough to spend upon 
each skm. During the' second week every second day will do for attending ■ to them, 
until they are finished, which, will be'in from eighteen to twenty 'days. When finished 
lay them out" on the grass to dry or hang them suspended on' a'clothes-iine with a' 
piece of string thro'iigh the eyeholes of the head. Do, not put .them across a line 
because this forms a, ridge and is.hard to flatten out. Do not dry Dlie'm in, the 
sun. If on the grass keep' turning them .occasionally and rubbing them between 
the\han,ds. "' 
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FOOD FLAVOURS OF MILK AND CREAM. 

E. B. EIOE, Dairy Eeseareh Laboratory (Dairy Branch)* 

I^FF flavours iii milk and cream arising from the food consumed l>y 
^ the aiiiiiiais are very prevalent in Queensland at certain times of 
the year, particularly in the spring, when a profuse growth of weeds 
follows the first of the seasonal rains and is assisted by the warmth. 
Volatile or non-volatile eonipound>s which pass from the food through 
the bloodstream into the milk give the off flavours to the milk. .. 

Food flavours can he distinguished by smell and the impression 
winch they convey to the sense of taste when first placed on the palate. 
Iflie eharaeteristic flavoui*s of the different foods enable the experienced 
grader to state accurately which plant is responsilfle. In passing, it 
may be mentioned that any food flavour in milk will be more pronounced 
in tile cream separated therefrom on account of the ease with which 
flavours and odours are taken up' from the surroundings by milk fat. 

The defects of this type may be subdivided into feed flavours and 
weed flavours, respectively, according to whether their mode of origin 
is from plants of economic value or otherwise. , Depending upon whether 
the taint is completely or partly removed by the factory treatment, or 
is carried .through' in undiminished' intensity into the resultant butter, 
cream affected with ' a feed flavour may be classed as choice, first, or 
second grade, but weedy cream is always graded lower than choice on 
account of 'the Impossibility to 'completely eltminate the objeetionable 
flavour. 

FEED FLAVOURS. 

Brief'rirferenec will be made to some of the feeds eommonly used in 
Queensland' wdiich are known to taint milk.. ^ 

Silage when fed in large quantities one hour prior to milking 
imparts a taint to the milk. Small quantities in the ration do not have 
any noticeable effect. ■ 

'Tlie result of feeding green, lucerne and green clover is generally 
" well,known- Lucerne hay and clover hay beha.ve in a similar manner, 
but lesser,amounts of these'more concentrated feeds will give tainted 
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€ream. Cream liaving a pronounced lucerne or clover taint is soiiietiiiies 
graded as low as second quality because of tlie impossibility to iiiaRin 
facture it into a iiigb-grade product. 

Bank pasturage materially affects the flavour of tlie milk prodiictHl 
by animals eonsuming it abundantly, but the experience in factories 
where the cream is subjected to treatment in a partial vacmiin after 
pasteurisation is that the butter made from such cream is improved in 
grade by one to two points since the adoption of this method of treatment. 



Plate 118. 

An Efficient and Inexpensive Cream Cooler. 

[Illustratioji hy courtesy of the Tasmanmi Jonr7ml! of Agricidiurr. 

A musty flavour can sometimes be discexmed in cream, and is' often 
traced ^back to the feeding of musty or mouldy hay or chaff, although 
the defect may be of bacterial origin. The bacterial type is the worst, 
for it is intensified'^ 37 - the processing in the factory. 

Cream, from cow’s which have been fed on green barley may be. 
graded down by the factory, but this flavour is usually removed hy, 
factory treatment. Green rye and green cowpeas produce, slight flavours 
which are not usually looked upon vrith disfavour in, cream to'be used 
for butter making. * ' ' ' ■ ' ■ 

Turnips, onions,^and garlic seriously taint the milk of an}’ animals 
consuming them, while pumpkins, potatoes, and cabbage will also give 
a distinct taste wMeli is .objected, to by city milk consumers. ^ ,' 
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Time Eefnired for a Feed Flavoiir to Appear. 

With most feeds it is found that the time which must elapse alter 
ingestion until the undesirable flavour and odour appear in the milk 
is about one hour. However, the action of garlic is so rapid that its 
liavoiir is discernible one minute after, it has been consnnied. 

Control of Peed Flavours. 

Aeration of the eream on the farm, hy passing it after separation 
over a surface type cooler will completely eliminate slight taints, bat 
if stronger they are only partty removed. Pasteurisation in the factory 
will further reduce the intensity, but pronounced flavours may stili 
persist. Treatiiieiit of the cream iinniediately after pasteurisation in 
n partial vacuiiiii, wliicli is carried out in many factories in this State, 
will renovate most feedy cream. 

By feediii,g any of the fodders suspected at least three hours prior 
1:o liiiibiag, or, better still, ininiediately afterwards, the cream is not 
likely to be graded down unless tlie animals have parta.keii of large 
quantities of a feed like lucerne. So far as the production of milk for 
' the eitj^ I’ctail market is coneerned, however, it must be borne in .iniiicl 
that feed flavours can sometimes be detected iii the iiiilk up to five hours 
rfter the feed has been ingested. 

WEED FLAVOURS. 

Trie iion-vokitiL? nature of the flavouring siilistanco acquired by 
milk and cream which are afteeted Iw weed taint prevents its removal 
by aeration, pasteurisation, or' vaeiimn treatment, and so the resulting 
butter is reduced in quality and depreciated in value. Some of the milk- 
tainting: weeds which flourish in the dairying districts of this State are: 
—hiristard weed, carrot weed, stinking roger, licxham, cress, garlic, 
pepperwort, Hew Zealand spinach, pennyroyal, laiitana, turkey berry. 


ControlliBg Weed Flavours. 

To control the incidence of weed flavours at certain times of the 
year may he a 'difficult task. Grazing the animals for a short time on a. 
paddock badly infested with obnoxious weeds, then reiiioving^tliem to a 
cleaner' paddock, will help to overcome'the trouble, but the objection-able 
flavoui^ imparted by some weeds remain in the iiiilk for hours after 
ingestion. In some, countries renewal of the pastures after intervals of 
two years is advocated as good practice in the control of weeds.. 


MAKE THE COW COMFORTABLE. 

' Keep eows^ teats in good condition. In co.ld weatlier, chapped teats are noc 
iiiiconmiciii,. This is sometimes bronglit about by washing in hard cold water 
without properly drying afterwards.' tfse soft warm water with a little' Condy^s in 
it for washing' the eows^ udders and teats and afterwards dry them' 'carefully. A 
little vaseline-iion-odorous— applied' to the teats protects them and also makes for 
easier milking. Bo not wet the teats' with milk. It is an insanitary habit. Cow 
eomfort and dean milk' are desirable objectives easily secured by' a little eare , and, 
consideration.. ' 





IZJ^CIjlilWING- on tlie satinfaetoiy June rains, further welcome fails 
^ W'ere received in all divisions on 4tli and 5tii July. The registrations 
vei*e partie.iihirly heavy in the Central and Nortliern districts, while 
the Downs and Maranoa received, over an inch. Prom 6th July 

to the 17tlu unsettled weather prevailed, yielding further lieneficial 
shoTvcrs wliicli we.re of great assistance to young growing crops. 

Whexit. —Farmers lost no time in taking advantage of the favour- 
•iCoie seasoiijil conditions, so that sowings were practically completed by 
mid-July. The record demand for seed wheat from the State Wheat 
I:k)ard iiidieatrs that a larger area lias'been i.)laeed under crop than in 
i.)]*eTioiis years. 

The general sowing lias been somewhat late, but providing good 
!-ain,s are received during August'and September an excellent yield .is 
ill' prospect. 

The Department of Agriculture and Stock has again established 
.breeding and experimental plots at Kineora, Rose Hill, Nobby, Daiby, 
Brigalow", Roma, and also in the Central district at Theodore and Biloela. 

There is every prospect of an increase in world 'wheat prices, owing 
"to tlie reduced acreage sown and to the droughty conditions being 
!i,experienced in Canada and the United States of'America. The U.S.S.R- 
have now displaced the U.S.A. as the world's greatest producers of 
wheat, oats, and barley. The British Empire''^ production of wheat, 
Ivirley, oats, maize, and rice comprises 23 per cent, of the -world's crops. 

At present India is the Empire's greatest producer of rice, maize, 
wheat, and barley. 

Sugar. 

pool, somewhat unsettled weather conditions have prevailed in the 
tropics north 'of TownsviUe, with cool,, dry weather. southward. Cane 
growth lias been atm standstill and in the Northern ai*eas the planting 
of the 193'7mrop has' been seriously delayed. There continues to be 
an almost, complete freedom from frost. 

,Fractically all mills 'are now crushing; the sugar eo.nteiit ,of the cane 
,1s uniformly low,but is improving slightly 'under the'influence of 
cool, .drier conditions. 
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Spring Sowings, 

Land prepared for sniniiier-growiiig crops can now be sown witii a. 
variety of fodder^ liay^ and grain crops, such as maize, sorgbnm, millet* 
Sudan grass, and eowpeas, Tlie majority of fanners now recognise tlie 
necessity of making provision for recurring dry spells and also for tlie 
winter moiitiis, when the growth of natural pastures is considerably 
retarded. During favourable seasons, good results can be obtained b3;'" 
the cultivation of winter cereals and legumes, but it is to the more 
vigorous growing siiminer crops that stockowners must look for the 
provision of their chief requirements in hay, fodder, and silage. 

llaize can be grown sueeessfiiUy on a great variety of soils ivithin 
the 30-mcii rainfall region, deep alluvial soils being particularly suitable 
for its full development. Land ploughed deeply' during the winter 
should now be in good condition as a result of cross-ploughing and 
harrowing, and it is well to remember that no amount of inter-row 
t?iiitivatioii will undo the elieets of sowing on hastily prepared land. 



Plate 119. 

This field of Soiglmm, on Coreena Station, near Barealdine, at about two months' 
growth, cut 12 tons per acre. Crop jnst before harvesting for pit ensilage. 

[Photo. W. C. Miller, Barcddinc. 

Maize crops are usually termed early or late, but as sowings may 
take place from August to late December, no definite sowing period can 
be recoiiiniended, weather conditions being the deciding factor. 

For grain purposes, the chief essential is to assure adequate moisture 
during the tasseiiing stage; 9 to 10 lb. of sound seed per acre will be 
found sufficient, sowing in rows 3 ft. 6 in. to 4 ft. apart, but for fodder 
or silage purposes double this quantity can be used, choosing a leafy 
variety, such as Eeid’s Yellow Dent. 

The sweet or saccharine sorghums are also widely gi*own throughout 
the dairying districts, as They provide a large bulk of nutritious and 
palatable fodder. 
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Altlioiigii sligiitiy less nutritious tlian maize, tli,e sorgiiiiiiis will 
wittistand dry conditions iiiiieh better, while tiuy also retain tlieir 
succuleiiee for a period after maturity, making them specially valuable as 
early winter feed. In cultural requirements, the crop is somewhat similar 
to maize, sowing being effected in row’s 3 ft. to 3 ft, 6 in. apart, wiiieli will 
lie found to utilise approximately 5 lb. of seed per acre. Sorgiiiiiiis are 
ireqaently sowm broadcast, but although a finer stalk is produced, tht^ 
rrhai yield, is often reducecl by this method, besides ^vliicli w'eec! growtli 
is apt 'to be troublesome during the early stages of groYrth. 

For silage purposes, sorghum sliould be cut wdieii tlie grain is well 
formed but still in the soft dough stage. Saecalino irapht‘(^ and Wliitr 
.African are popular varieties. 

Wiicre quick-growirg siiumicr grazing or hay crop is iicsirt.‘ch 
fiiUleis can be confidently recommended, as they wdll produce fair crops 
‘'.wen oil the poorer soils. 

The seed is usually drilled or sown broadcast, at tlie rate of 12 to 
15 Ib. per acre, and under faY-oiirable .conditions the resulting crop will 
provide good grazing within five or six weeks. However, it is preferalffe 
to exclude stock iintii tlie plants are 8-9 in. high, when the roots will 
have a siiffieiently good, strong liold to withstand grazing. 

For hay purposes, cut wiien the grain is in the soft dough stage, 
and if a binder is used, make small sheaves and stook in windrow’s. The 
varieties known as Japanese millet and White Paiiienm have given 
Iiest results. 

Sudan Grass is also excellent for grazing or silage purposes, and is 
f'onsidered to be the best possible summer crop for the drier farming 
areas such as the Western Downs and Haranoa., 

It is better to drill in the seed, T.ising approximately 7 ib. |‘)er aiu'e, 
l)ut if broadcasting double the quantity wdll be required. The risk 
incurred in allowing stock access to Sudan Grass prior to the fiow’ering ^ 
stage has been stressed in preYuous issues of the '‘Queensland Agricul¬ 
tural Journal.’^ How’over, the risk is taken by mmiy experienced stock- 
«'>wners, who lia^’e fed tlie crop d.uring all stages of growTli without ill- 
■effects. 

The Coivpeu is now wddely recognised as a valuable green manure 
i-rop, resulting in the development of a good trade in iocallT-grown .seed. 
Its profitable'Utilisation as a fodder crop is also receiving attention l>y 
progressive dairymen, as it is liiglxly nutritious, provides a good bulk of 
fodder, and is rmluable as a rotation crop. Stock can be readily 
acciist'Onied to green cow’pea by sowing in eonjimetion wfith maize, either 
in the maize drills or in alternate row’s. The seed varies greatly in 
size, according to variety, so that when 'sowm in drills 3 ft. apart from 
5 to 15 lb. seed per acre will be necessary. Poona, Groit, and Black are 
pi'Opular varieties. 

With all spring-sowui crops much better results are obtained wiien 
inter-row cultivation'is' thoroughly canned out, although, as previously 
pointed out, the initial preparation of'the land, involving winter' falbrn’, 
is of pr,iinary importance.' ' ' 





lo, 10.™THE BULLOCK^S HEAET. 

S. E. STEPHENS, Northern Instructor in Fruit Culture. 

^IIIS Anoiia is a poor species of the same family as the Custard Apple, 
* and is known botanieally as Anona reticulata. Some confusion has 
been hroiigiit about regarding its identity in this country by the 
unfortunate identical naming of a variety of custard apple some j^ears 
ago. In many people’s ininds the confusion thus caused still exists. 

Originatiiig in tropical America, the tree has been much more 
widely distributed and planted than its quality merits. 

The tree normally grows up to about twenty feet in height and is 
of iiprigiit habit. It may be distinguished from the Sugar Apple {A, 
sgti-am.osa), which it resembles, by its larger leaves and generally coarser 
cippearanee. Ijike the Sugar Apple too, it is deciduous, and usually 
remains bare of leaves for several weeks. 

The fruit is typically heart-shaped, hence the eommon name applied. 
Tlie skin is sni,ooth in eoniparison with the Sugar Apple, the scales being 
i1 after and the interstices less deeply indented. In colour of skin the 
ripe fruit is reddish-yellow or reddish-browm. The iiesli is milky white, 
I’atlier coarse in texture and usually of very poor liavoiir. Sc^^ds'of da,rk 
broAvn colour are niiineroiis. 

Tlie fruit hangs late and may frequently ],)e observed >still on 
trees 'when a large proportion of the foliage has been shed. Very fail" 
crops are frequently carried, but the trees are not usually so prolific as 
tiie Sugar Apple. 

The tree is tropical in requirements of climate, and thrives best under 
fairly heavy rainfall. In Queensland the best speeiniens are to be found 
in the Clump Point and Innisfail districts, wTiere the annual rainfall is 
l)etweeii 100 and 150 inches. The soil preferred by it.'appears to be 
a rich loam or'sandy loam, sxich as'may be found in some of our'coastal 
jungles. 
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It is very seldom that the Bullock’s Heart receives any cultuFrd, 
attention^ even when it is grown for its fruit, Tliis is decidedly a, 
mistake^ as even the poorest of fruit may be improved by care. A little 
cultivation of the soil round the tree will assist to maintain its liealtln, 
while the incorporation of humus and a little complete fertilizer will 
improve its vigour and cropping capacity. Pruning also will assist iii 
iiiaiiitainiiig vigour. It should be carried out in the springj just as tlio 
sap comineiiees to rise. 


PRUNING OF GRAPE VINES. 

P, L. tTABBINEj Plants lasx^eetor, Stantliorpe. 

As the subject of pruning will occupy the attention of grape growers, 
for some months to'come a few notes dealing with this work may be 
helpful to intending gTOwers, also to those who from lack of experience 
are not fully conversant with the work, for, unless the primer has some 
knowledge of the habits of the vine and an idea of tlie rudimentary 
principals of pruning he can not expect to gain the best results from 
his work. 

Nature intended the vine in its natural state to be a creeper, on 
fertile soils often covering a wide area, and composed of long slender 
canes producing very little fruit. 

The use of the saw and secateurs brought about a radical, change 
ill its habits, for, instead of gTOwing as a creeper, it has been forced for 
comio.ereial purposes to adopt the habits more of a shrub or bush. 

Curtailing its liberty to this extent has naturally lowered its vitality, 
and instead of producing a vigorous growth of canes with little fruit it 
feels its decline and turns all its energj^ to the production of fruit. 

This point is of vital importance to the primer, it being an easy 
matter to produce huge crops of practically no market value at tlie 
expense of growth find at the same time undermining tlie constitution 
of tlse vine, 

Yine.s distressed by wrongful pruning and overcropping often talic 
years to recover. 

Experience has tauglit tliat some varieties of vines are more fruitful- 
on tlie fii’st and second "buds and others on the tliird and fourtli ami 
even more; in the light of this knowledge the pinning of grape vines 
has been divided into two methods—viz., Sliort pruning, suitable to those* 
vines that bear on the first bud>s, and Long pruning, a,do;pted to varieties 
that produce their bunches further along the canes. 

It is to the first system, short pruning, that we will direct uiiir 
attention in these remarks. 

The fruit of' the grape vine is produced on the canes of the current 
year’s growth exactly opposite the'bud and leaf,, these canes develop 
from buds on the previous years growth which in turn are produced 
on and form the' friiit-bearing spurs situated at intervals along the’niaii: 
permanent arm of the'vine. 

A vine trained in this manner is usually referred to in this State 
as a ''Unilateral Cordon,” or a permanent arm with spurs. 





Plate 120 . 

Muscat vine, fStaiithorpe District, before i^runing, 4 years oUl, 


111 Plate 121 it appears, after having i^eceived its first pruning. It 
will be noticed that' the most upright growing cane has been selected 
and all other growth has been suppressed. This main cane will form 
the trunk of the future vine, but it must be shortened back, usually to 
two or three eyes, in order to encourage a strong groivtii the following 
siimnier, when again an upgrowing cane is chosen and trained with a 
graceful curve along the first wire of the trellis, which is usually from 
'iO to 22 inches from the ground, all other growth from the trunk being 
-i'llI" away. 




k, \ ff 


Plate 121. 

Same vine after pruning. 
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The drawing shown in Plate 122 illustrates the young Tine after 
having received the second winter pruning. It w-ill be observed that the 
main cane has been shortened back along the wire from 1 foot to 2 feet 
6 inches according to the vigour of the vine. The end bud should, be 
selected from one placed on the under surface of the cane, the object 
being to induce the new end growth to lie as fiat as possible along the 
wire instead of growing upwards as would be the ease if pruned to a 
bud on the upper part of the cane. Remove all lateral growth. 



Plate 122. 

10-year-old Muscat/^ Stanthorpe District, before priming. 


T.lie tliird pruning (sec Plate 123) will consist of spacing the cn;nes 
on tile upper surface of the main arm, usually from (> to 8 inches apaii:, 
a.nd pruning them back to two eyes; remove all other growth except tfu* 
end cane, which is cut hack to a length of 1 foot or 18 inelies, treating the 
terminal bud in the same manner as in the previous pruning. 

Assuming the vines are planted 6 feet apart and i'liey have made 
■good growth, the fourth pruning should bring eacli vine up to meet its 
neighbour. 

The spurs established in the p.reviO'iis priiiii.ng should each have 
produced two canes, one from each .eye, and in order to retain the spurs 
a.s close on to the main arm as possible the top eano is removed and the 
lower one pruned to two buds as previously, a section of the extreme 
end growth is left to join up with the next vine. 

During the fifth winter tlie vine is treated in tlie same nianner so 
far as the spurs are concerned, i,e.^ keeping only tln^ lower cane whic,h 
is cut back to two eyes. 

The end spur of the vine receives different treatment, a sliort sf'ctioii 
of the top cane is laid down to meet up with the first spur of the adjoin¬ 
ing vine,, while tlie lower cane is pruned to two eyes forming tlic return 
spur which 'will furnish two canes the following summer that will he- 
treated in the same maimer. 







Plate 123. 

Same vine after pruning. 


it is a reeogiiised procedure when pniniug to cut tlirougii the node 
directly beliiiid the bud, tiie reason being that in doing* so a hard surface 
is exposed, which is less liable to rot or die back past the end bud as 
niieii ei.it tlii’oiigli the internode, ie,, the section of eane lietweeii the 


BAGGim OF BAMHA BUJ^CHES Oj^ THE PWTATiON. 

.P. MITGHEIiL ami E. L. MI.LEB, Inspectors, Diseases in Plants Acts. 

'^IIE lieueiits derived froni bagging the bunches are not r'calised by thr- 

iria:it)rity of banana growers, a.s it is the general opinion that bagging 
'is carried out only by growers whose plantations are subject to eitliw- 
ligiit frost or severe chilling. Such is not the case, liowever, as from 
jfoseri'atioiis during the past five years it has been ascertained that vcvrj'- 
definite l)eiieficial results can be o’btainta:! by thr* flagging of the l)unc]a\s 
'during the whole*, year. 

In the first place it is necessary to point out that t'liere is a distiiict 
difference between the results obtained by bagging and those obtaiiieil 
by cloaking” or^ wrapping a bag piaidly round the bunch. It is quiti* 
otovioiis that a buneh completely enveloped in a bag has more protection 
than one ■which, is only partially covered, hence the improved results. 

The only disadvantages of bagging are— 

1. The cost of the bags, and the time required for slipping them on 
to the bunches; and 

2. The extra time required when cutting the fruit,' as opening the 
l)a,gs takes a little longer. This latter, however, can in time be practically 
eiiiiiinated, ns growers, with a little practice 'can estimate quite accurately 
'“whethev the fruit is full' or otherwise by feeling through the bag. 
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On tile otlier liaiidj the advantages of the system are as follows:.- 

1. The production of fruit superior in length and eireumfereiiee, and 
uniform in development and flavour; 

2. UiiifoiTu colour of all tlio fruit on the baiieli; 


3. Greater protection ol tin.* fiTilt <li.iriug transport to the packing 
.shed: 

4. Tile preventioii t,o a. very great ext<iiit of .loss froiii siui aeoi'ciiiiig. 
.splitting of fruit. ravagOvS of caterpilla.rs and spotti,iig bugs, riiidi.u* 
^exposure, and t.Lic s[}otting‘ of fruit which occurs |Kn:*iodically chiefly in, 
low and damp situations; and 

■5. Growers are enabled to maintain a better coiifrol o.i‘ leaf spui, 
.as ail old and useless leaAu^s can be cut off to assist in. smeh eoiiti*oi, tiien.^ 
being no dfiuger of the bu.ne,h being r'liined by exposure to sun a..iid. cold. 
It has been ol.)served during tlie last five seasons on several i^laiitations 
wlierc^ leaf spot has been severe and \v.l..iere liagging has Ijeeii carried out 
that, in the caise of plants (carrying good ljuiiches) wliicii had Ijeen totally 
defoliated, Av]ie,ii these liiinehes were exa.mined. the fruit \v;'.is of* a boautiidii 
green colour, practically without 1)lemisl'i,'and consisting ol' fully 95 per 
Lent, of marketable fruit, whereas without liagg’ing tliis '.fruit would. lia.\'e 
been from 75 to 100 per cent, definite loss. 

Very interesting figures have been supplied by Mr. E. L. Miles, 
Ba,naiia Boartl agent, l^alniwoods, in his records of the actual i*esiiits 
'Obtained from the bagging of fruit on Mr. W. Ellison's plantation al, 
BalchKnob, Landsboro'ugh. This plantation wa,s sitimted on a very cold 
aslope, subject to iiigii vsoiithcriy winds. 


VnhacHjcd. — (Bunched middle of Pehruary, Mai'ch, Apr 11, 

1.933)— 


Date Cut. 

Total Cases. 

W aste. 

No of Fruit in Case. 

2Gt],i Sq.>t. 

o 

:1 bo.x 

28 to 31 dox* 

3rd Get. 

r» 

],sox 

281 to 32 doz. 

17 til Oct. 

o 

I' box 

28fi to 34 doz. 


Bagged ,—(Bimched cmd of March and A.pril, 1933) — 


Date Cut. 

Total Cases. 

W astc. 

'♦ 

No of Fruit i.ii 0;: 

26th Sept. 

1, 

4. ban;tuns 

. . 20 to 24 doz. 

3rcl. Oct. 

6 

11 bananas 

. . lO:} to 20.1 <ioz. 

10 til OcJt. 


4 bana),ia.s 

.. U)|' to 20 doz. 

17tii Oct. 

3 

8 liananas 

.. ;I0 to 20 doz. 


All biinclies for bagging and control wcsre selectiai for lariforinity 
ill' size of fruit and bimeh. The ^^hox” referred to as waste in the case 
nf tlie iiiiliagged fruit was Ji regulation size butter box; the miiidieivs of 
'Waste in the bagged trials were single bananas only. 


The above figures are for the wniiter period. No records are avail- 
.able with regard to summer bagging, but bunches on the same plantation 
bagged during the spring have been cut in ten weeks. However, the above 
decrease in the loss of fruit can be expected to be maintained practically 
throughout the year. 

The cost of the, bags in the first instance is soinev/hat high. If 
:good-quality bags are obtained ■ the a.pproximate cost is 'about £10 per 
nere. but as an offset to this most of the bags will last for two bunches.' 
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FRUIT MARKETIJ^G ^OTES. 

Ja\8. H. CtREGOKY, Instmctor in Fruit J;^ackiiig‘. 

^HE past .iiioiith lia.s been a bad one for the fruit industry in so far 

t.he 'weather lias been (ioneerned. Cold and rainy "weatlier lias reacted 
adversely on many lines, eitrus fruits particularly i)eing affected. ‘Witli 
the advent of warmer weather the market for t'liis i'ruit slioiiid pick -op-' 
find ret'iirn better prices to growers. 

With the winter months, eomx>laiiits concerning green pajiaws and 
pineapples _ on Southern markets invariably increase. Owing to th(^ 
cooler Aveatlier at this period of the year, there is very little risk attached 
to sending these fr'uits to the interstate markets, and they should be 
fiilowed to inature and colour to a more advanced stage. Green fruit at 
this ti.me of tlie yea.r is x^ractieally unsalealile. It is only by sending good, 
lines to the Soutiieni markets that a demand for tro]>ical fruits can be 
fostered and increased in Melbourne and Sydney. 

Pineapples. 

Brisbane iirices for Smooths ranged from 8s. to hs. per case, and for' 
Eoiiglis .from 8s, to 5s.; loose, Smooths from 2s. to 5s. per dozen, and 
Roughs from. Is. to 8s. xier dozen. Woodwool is recommended for packing 
in preference to l,)]ady grass. 

Syd,iiey prices ivere from 7s. to 10s. xier case, a;nd l\Ielbourne from 
8s. to 10s. 

Green fruit is unsaleable on all markets. 

Bananas. 

Brisbane prices: Sixes, from 5s. to 10s. 6d.; sevens, from 7s. to 11s. 
eights, from 9s. to 12s. 3d. per ease. 

Melbourne prices: Sixes, 14s.; sevens, from 18s, to 14s.; eights, from 
14s. to 15s. lliieh undersized fruit is being sent in each grade/many 
eases beingmarked down. This should be easy to remedy.* 

Sydney prices: Sixes, from 10s. to 18s.; sevens, from 13s. to 15s.; 
eights, from 15s. to 17s. 

Papaws. 

Brisliane prices "for locals ranged from 3s. to 5s. a ease, and for' 
Yarwim and Guiiakla fruit from 6s. to 10s. Sydney prices were from 
12s. to 18s. a case; green fruit unsaleable. Mclbounie prices were from 
10s. to 14s. a ease; green fruit is not wanted at Mellioiirne, and at 
present too iiiiicli of tliis immature fruit is being sent. 

Custard Apples, 

Ilalfdmshel eases O'f fruit are bringing in Brisbane from 2s. to 3s., 
in Sydney from 3s. to 4s. 6d., and in Melbourne from 4s. to 6s. Only 
fully matured fruit should be sent. Fruit is matured wlxeii the interstices 
show a rich creamy colour. 

Avocados, 

This popular fruit is finding a readier sale each year. It is 
reeoniniended to wrap each fruit. 

Tomatoes, 

Brisbane'prices for local ripe fruit were from Is. 6d. to 4s. amase^ 
and for green fruit from Is. to 2s. 6d. Attention is again drawn to the 





^^i> AORicuiiTaEAL journal. 


2ti7 


-differeiiee between tlu^ pric'es oi: ripe and green fruit. Hydiiin'' prices 
ranged from 3s. to 4s. tkl., ond for repacked frnit from 4s. to tfs. 6d. p(‘r 
lialf-biisliel ease; i)riee8 for repaek«ni fruit to 10s. '|>er i*ase. 

Tlie necessity for discarding green fruit liiust be stncssecl. 11 
■s'horiM l)e possible for grower to obtain difference' !H't\v(xni tiie 
ripe and grism prices prevailing, a.s green fruit is bouglit by spcMuilatop 
who ripen it to t'lieir own advantag-e. (Iveriniudi green riaiit on iho 
market gives tlie speculator (wery opportunity of ^vor‘ki■ng tiu' .murket 
in Ills own a.dA’aiitage. 

Other Tropical Fruits. 

A good (bmnind still exists for good graiiadillas. 1 fni‘ortunatei3L 
rrianj^ lines of fruit have been placed on the market in too gn'cii a eon- 
ditioii, Tlie fruit can lie left to become coloured before markiding witlmul 
iiicTirriiig 'any risk of loss. 

Citrus. 

The cold weather has had an adverse* effeijt on the local c.itrus 
market. Brisbane polices for navel orange's are—for locals, 6s. to 8s., and 
(layndah fruit to ,11s., with common oranges luinging fi*oni Ts. to 7s. 

Many lines of loandaiins have been badly affected by the e.old 
wlrid 3 r conditions prevailing* during the last month, ami are not k(?eping 
well. The advent of warmer wumther should assist the market to rise to 
1)etter values. Brisbane prices for Emperors are from 3s. to 6s., and for 
Glens (local) 3s. to 6s., (Gayndah) to 7s. Bd. The end of July saw a 
rise for good mandarins to 11s. per cas(‘. 

Good lines of lemons are not hard to sell, but iioor iiiiciired skin- 
bleinislied fruit is almost unsaleable. Local uiieured fruit lirought from 
4s. to 6s. per case, 'while Gayndah fruit brought up to 12s. for special 
lines. 

Gommon types of grapiefriiit sold to 6s., and good Marsh ty|)c to 8s, 


Passion Fruit. 

Queensland, passion fruit realised in Bydne}-" from 7s. to Its. pin,* 
haif-biishel, (lood fruit was riuidily saleable in 'Bi'isbam* at up to 8s. 
per ease. 

Strawberries. 

In B:risba,ne Iieavier supplies have so.mewhat depressed tiie iiiarkol, 
os. to 8s. being obtained for average quality, 'with specials higlicr. ];,« 
Sydney the demand in the latter part of the month wa,s slowe'!.\ sona,,' 
poor-.qualit^'’' lines depressing the market. 

Apples. 

Granny Smiths sold freely to 18s. per case, witli liaii-inarked fruit 
2s. to 3s. lower. Growers with apples in cold storage would now do well 
to start to remove and place on the market in regular lots. This will 
enable the agent to work up a connection for good fruit at payable 
prices. 
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Plate 124. 

Mk, S. S. Hoofee/Poemerly Account ant, Bepaetmbnf oe Ageioultuee an|> 
Stock, who has retired after forty-two years^ service. 
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TALEBICTOEIT. 

Iletlreiiiesit of Mr* S. S* Hooper. 

A FTEE forty-two years as Accountant of the Department of Agricul¬ 
ture and Stock, Mr. S. S. Hooper closed a notable official career on 
30tli June. Mr. Hooper entered the Public Service of Queensland^ in 
1886, and became Accountant of the Department in 1894, a position 
which he filled with distinction. 

To mark the occasion of his retirement and to express their 
personal regard for Mr. Hooper, fully 200 of Ms fellow officers 
assembled at a social function on the evening of his last day in the 
Queensland Public Service. The Departmental Sports and Social Club 
had charge of the arrangements, and the guest of honour, accompanied 
by Mrs. Hooper, was received by the President, Mr. H. S. Hunter. An 
excellent programme, marked by originality, versatility and high 
musical and dramatic talent, was presented by club members. 

In his valedictory address, the Minister for Agriculture and Stock 
(Hon. Prank W. Bulcock) spoke of Mr. Hooper as a man of great 
capacity and of strong and enduring purpose, who had rendered 
invaluable service to his Department and to the State during a long 
and distinguished career. He expressed sincere regret at the severance 
of an official associatiom which he and all others present had 
appreciated most highly, and congratulated him on his very fine 
record, and on the exceptionally high standard of efficiency in 
accountancy which he had maintained throughout his period of office. 
He had been more than a staff officer to the fifteen Ministers under 
whom he had served—he was that rare type of public officer who was 
not only the Minister's accountant, but also his guide and friend. 
Mr. Hooper had contributed very largely to the success of his Depart¬ 
ment by his skilful financial administration. No other officer in the 
Public Service had won higher encomiums from successive Ministers, 
and only that day he had received a telegram from the Premier (Hon. 
W. Porgan Smith, LL.D.), then on his way home from his important 
mission in Great Britain, wffiich read: “Desire take this opportunity 
of extending to Mr. Hooper on eve of his retirement my good wishes 
for his future happiness. He \vas capable and loyal officer of Govern¬ 
ment for many years, whose services I appreciated to the fiili. 
Regards. Porgan Smith, Premier.” 

Their guest, Mr. Bulcock continued, had enjoyed the rather unusual 
distinction of repeated references in Parliament to the great value 
of his services as a public officer. For more than forty years he had 
attended sittings of the Legislative Assembly to assist his Minister in 
piloting Departmental .E'Stimates through Committee. This was a 
record unequalled by any other accountant in the State Service, He 
was leaving the Public Service with the full knowledge that be 
possessed the confidence of every one with whom he had come in 
contact, as well as the high esteem and deep,and lasting affection of 
all his colleagues. The Minister expressed the hope of all present that 
many, long and happy years are in store for Mr. and Mrs. Hooper,' 

Supporting speeches were 'delivered by- Mr.' E. Graham (Under 
Secretary and Director of Marketing), Professor E, J. Goddard (Dean 
of the Faculty of Agriculture), and Messrs. H. C. Quodling (General 
Manager, Agricultural Bank), J. S. Hutcheon, A. R. Henry, J. R. 
England, H. B. Ball, W. J. Copley, M.L.A.* and W. T, Gettons. 

On behalf of his staff, Mr. Bulcock presented Mr. Hooper with a 
handsome testimonial and a pictorial history of the Department in 
beautifully bound volume form. A brief, appropriate, and happily 
phrased response was made by Mr. Hooper. 
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Plate 125. 

Me William T. GistoonS; A.I.C.A , i)vho has succeeded Mr. S. Hooper 
Aeeoiiutant of the Departiueut of Agricuihuo and Stock. 
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VETERINARY MEDICINES ACT. 

ANNUAL EEGISTBATION, 1936. 

Second supplementary list, to be road in conjunction witli lists appearing uii. 
pages 282-285 of March Journal and 408-409 of April Jounial. 

Megistmtions effccied from '2idth March to 30i!h Jwie, 1936 

Animal Health Station, Teerongpilly— 

First and Second Blackleg Vacein .. 

Contagious Mammitis Yaeciiie 
Laboratory Pleuro-Pneumonia Yaeeinc 

British Germicide Co., Queoii street, Brisbane— 

Drenchsol ' .. 

Butler and Go., Ltd., F.duard street, Brisbane— 

Butler ’s Worm Powder for Bogs. .. . IL'!.*! 



Buzaeotts (Qld.) Ltd,, 443 Adelaide street, Brisbaiu'— 

Bio Blister Paste .. - - .. . . -. . . .. . .. 365^ 

Bio Bot Bombs ..... .. . . .. . . .. . . 366 

Bio Bowel Lasatiyc for Bogs . . .. .. - . .. 1439 

Bio Bronchial and Pneiimonie Bisteiuper Mixture .. . . .. . 1438 

Bio Canker Cure .. .. .. .. .. .. .. 143J 

Bio Condition and Kidney Powders .. . . .. . . .. . . 36T 

Bio Condition Powrlers for Pigs . .. .. . . 368 

Bio Cough Electuary .. .. ., .. .. . . .. „, 103{> 

Bio Cough Mixture for Bogs .. .. .... .. .. . . 1428 

Bio Eye Powder .. .. .. . . .. . . .. , 369 

Bio Flatulent Colic Brench .. .. . . .. . . .. ., 370 

Bio Flukure . . 371 

Bio Fosfodine. . . .. . . 372; 

Bio Gastric Bistemper Mixture .. .. .. , . ., , . 1437 

Bio Greasy Heel Ointment .. .. .. .. .. .. . 373 

Bio Greyhound Tonic ., .. .. . . .. . . ., ... 3.432 

Bio Healing Balsam. ., . . . . , . 374 

Bio Laxative Brench for Horses. . . ., , . 376- 

Bio Mange Ointment ,. .. .. .. .. . . ., . . 377 

Bio Painidine ,. .. .. ., .. .. . . . . 390 

Bio Prophylactic Cow Brencli .. . . .. . . . . . . 379’ 

Bio Scours Remedy . .. .. . . .. 380 

Bio Soothing Liniment .. .. .. . . .. , . , . 381 

Bio Spasmodic Colie Breneli .. .. .. . . . . .. . . 382 

Bio Special Colic Brench .. ., .. .. . . ,, , . 383 

Bio Stock Brench (Liquid) .. .. .. .. .. .. 1034 

Bio Titbalm .. .. * ., ., .. .. A . . . . , . 384 

Bio Hidno and Biurotic Powders .. .. .. . . , . . 1037 

Bio XJterine Bombs .. .. .. ■ .. . . . . , . . 385- 

Bio Vaginol .. .. .. .. .. . . . . ... , , 386- 

Bio Worm^’Capsules .. .. .. .. ^ .. 1433 

Bio Worm'Brench for H,orses ' . ' 387 

Bio 'Worm Powder for Pigs .. ■ . .. .. . . ■. . ^ . 388- 

BWK Bio Wonn Killer for Slveep .. .. ., . 389' 

Stewart'^s Bio Royal Embrocation ... .. 392 

^Stewart'^s Liquid Blister ' ..393 

Chemical and Tar Products Ltd., Lower Ann street, Brisbane— 

Harton Arsenical Sheep Breneli .. .. .. .,, 1377 

Yeto-cide' . .. ’ .. ,, .394- 


Cramsie, Bwyer, and Co., Wallangarra— 
Oupiss ^ Aromatic Physic Balls 
Cupiss L Condition Powders for Bogs 
Gupiss^ Condition Balls 
Oupiss^ Embrocation .. 

Cupissl Tonic Powders 

Bog Constitution Pills (Cupiss) 

Cray,,'0.. P., 151 Wickham street,'Brisbane*- 
Puppy Worm Syrup .. .. ' 


1123 
■327 
328 
320 ^ 
110 A 
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BiiJgety and Co., Ltd., IL-isboiit— 

Kerol 

Iiiioilltoii Pty. (C).) l/'AL, ‘.ii; A<k*l.‘!ide 
itlakeinero Altov;*,live Mixture 
Blalveiiiere Itubting Poorder Cor i,k''5gs 
I'far'nritOii Fi^tithi 'V.-iir.rinv 
tiaiiult'O!} Btrungles ALuM-inc 

Adieriiio (CVnitugiuiH M;;nuiriitia) . . 

Aietacal 

iViitriiiiol . . .. ^ 

Fott,le’s Bifiekk'g Preventive 
itroA''et Antisei't’tie Oapsules . . 

JAoA'At Aiititoxii; Dreneli 

ltrO“A''et Blackleggiiie 

Pro-Vet Black Spot Applir-atiion 

Pro-'Pet Bliglitv " . 

Pro AAA, Bloat’Dnmght . 

..Pro-AAt Galeiimi Breneli 

.Pro-Vet (Aiiiinc Skin Dressing 

Pro-Vet Canine DistenJjfer ‘Vaccine (A and .P’) 

Pro-AAt Cle!uisi.iig Drem.'li 

Pro-Vet (?olie Bemedy 

Pro-Vet (domlirion i*o\vder 

Pro-V(.‘t Cough Elcattuary 

‘Pro-Vet. Diuretic or Staling P'owder 

,Pro-'Vet Dog Mixture ' .. _ .. .. 

Pro-Vet Eczema Cure .. .. .. .. 

LVo*Vet Embrocation 

pTO-\^et ICmulsion for Urac;kod Heels 

Pro-’Vet Foot Hot Paste .. .. 

P'ro-Vet (tall Cure . 

Pro-'Vet Harness Chafe Application .. 

'Provetiiie ' .. ' .. . . * 

Pro-Vet Laxative Drench for Horses 
Pro-Vet Liquid Blister .. 

Pro-Vet Mange Specific for Horses .. .. . . 

Pro-Vet Pan-A-Ton 

i:Vo-Vet Physic B'alia for Horses 

Pro-A^et Pig Poynlers . . 

Pro-Vet Salve .. . 

'Pro-Vet Scour Btnnedy .. .. ' .. 

Pro-Vet Speedo Tonic for Dogs 
'Pro-Vet Stock Drench .. 

-P’ro-Vet Tonic Powder for Horses . . 

Pro-Vet Ddderlin .. ■ ..' 

'JAo-Vet Vaginitis 'Cure .. _ .. 

Pro-Vet Wonn Alixture for Doga .. 

Pro-Vet ...Worm Powder for Horses .. 

Sheeptonc . . . . .. .. .. . . 

Vermort 

V'etuol 

Happidog Pty. (E, David), Queen street, Brisbane— 
Happidog Alteratlye. Mixture 
llappidog Pupi)y Worm Syrup 
Happidog Trnmpit Distemper Alixtiire 

Hayes Veterinary Co., Ltd., 351 Queen street, Brisbane— 
Aloetic Ball (Wyleys Ltd.) .. .. .. 

Cutter Blackleg Antigen 
' Haveol 

Lovelock and Go. Pty., Ltd., W., Boma stoet, Brisbane— 
Bay, Son, and Hemtt’s Black Physic Balls 
-Bay, Son, and Hewitt Broncholine .. i . 
Bay, Son, and Hewitt V Colonial Bed Drench 
Day, Son, and Hewitt ’s CnrcloHx 


822 


182, 

220 

257 

256 

183 
250 
266 

1267 

184 

185 

414 

186 

187 

188 

189 

415 

190 

191 

192 

416 

193 

194 
1262 

253 
221 

195 

196 
222 

223 

197 

417 

267 
272 
199 

268 

254 
201 
202 

203 

255 

204 

205 
' 206 

207 

224 
1265 
1057 

395 


330 

340 


276 

263 

323 


294 

,295 

307 

'297 
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K<5g. No.. 

Day, Son, and ilewitt \s Diuretic }>all8 . . . . . 

Day, Son, and Ilewitt N Easakoff .. • . .. ■ • • ■ • ■ 

Day, Son, and Hewitt'"s Eye Wash .. .. .. ■■ 

Day, Son, and Hewitt'’s Gall Ointment . . . . . . . ■ ■ 

Dajy Son, and Hewitt'’s Gaseodyne .. .. .. .. .. .. ‘10^ 

Day, Son, and Hewdtt-\s G-asooiis El aid . . . . • • . . ■ • -lO.’v 

Day, Son, and Hewitt'N Globe Disinfeetant . . . . . . . . . •■>01 

Day, Son, and Hewitt Kossolian Blood Salt—bVmn .. .. '>0rv 

Day, Son, and Hewitt Kossolian Blood Salt—^Bacelio! ;s<‘ . . . 

Day, Son, and Hewitt ’s jSTon-Poisonons Worm Pellets . . . . . . «Hr)' 

Day, Son, and Ilewitt’s Bed I^aste or Condition Balls . . . . . . -lOS 

Day, Son, and Hew'itt ’s Red Worm Mixture .. .. . . . ^109 

Day, Son, and Hewitt’s Udder and Sore Tsat Salve . . . . . -Db 

Day, Son, and Hewitt ’s Universal Brown Clienncal Extract . . 21 n;, 

Day, Son, and Hewitt ^s Universal White Clieniical Extrma . . . . IIa 

Day, Son, and Hewitt’s Vetalenta .. .. . . .. . . dll 

.Day, Son, and Hewitt ^s Wart Solvent . . . . . . . . . . dlil 

Day, Son, and Hewdtt^s Worm Balls .. .. . . . . . 31-1 

Day, Son, and Hewitt^s Worm Powder for Horses, a'cc. . . , . . . 31^2 

Day, Son, and Il8'witt'’s Xcmos .. .. .. .. •• • 31 il 

Maclean and Co., D., Blisjabeth street, Brisbane— 

Baxter ^s Alterative Mixture .. .. . . .. .. . 401 

Baxter’s Distemper (.’apsides . . .. . . . . . . . . 402 

Baxter Eczema, &e., Lotion .. .. .. .. 403’ 

Baxter’s Kidney and Bladder Pills .. .. .. ... .. .. 4{)r> 

Baxter’s Puppy M^orm Syrup .. .. . . . . , . . . 4(K> 

Baxter’s Bed Tonic .... .. .. . . . . . . , , 107 

Baxter’s Skin and Blood Pills .. .. .. . . . . . . 408 

Baxter’s Stomach and Bile PiBs .. .. . . . . . . . . 396* 

Baxter’s Tasteless Condition Powders .. . . . . . . 307 

Martin, B., Charlotte street, Brisbane— 

Timid Joe Bog Tonic .. .. .. * .. .. .. . . , . .1.442; 

Timid Joe Worm Syrup .. .. .. .. .. .. 1441 

Moase, W. E., Wyniium— 

Alterative and Conditioj: Powder .. ,. . . . . , . . , 35^ 

Moase’s Famous Antiseptic Disinfectant Deodorant .. .. 351 

Moase’s Famous Blister—The Ideal .. . . .. . . . 35li 

Moase’s Famous Dairy Ointment ,. .. . . , , . . . 353 

Moase’s Famous Diarrhcea ivr Scour Mixture .. ., . . . . 35"! 

Moase’s Famous Draught for Horses or Cow ((4olic) .. .. , , 355. 

Moase’s Famous Drench fo.i* Cattle .. . . .. . . . . 35U 

Moase’s Fatuous Eye Specific . .. . . . , 357 

Moase’s Famous Ijiniinent .. .. ,. .. .. . . . . 358 

Mouse’s Famous Ointment for Hard Ibldcrs .. .. . . . . 359 

Moase’s Famous Special Liniment .. ., .. .. . . . , 34)1 

Moase’s Famous Specific for Worms in Calves, Sheep, <^c. .. . 360 

Nieol Chemical Co. Pty. Ltd., 2 Wii^kbam street, ibuHl'ane - 

Nieol’s White Oil .Embrocation, .. .. .. .. .. lOZJ 

Noble and Sinnamon, "W. A., Butiiveu street, Toowoomba— 

Noble’s Colic and Gripe Droned) .. .. 1391 

Noble’s Dairy Ointment / ■. .. .. ,, ISOfK 

Noble’s Non-Irritant Fluid Blister .. ..... '. .. 1392, 

Outridge Cliemieal Co., Wondai— 

Burnett Worm Drench Powder for Sheep .. .. .. .. , . 164 

Poultry Farmers’ Co-operative Society Ltd., Roma street, Brisbaiu'— 

Merval ... .. ■ ,, i.li2‘ 

Red Ooml) Vaginitis .Powder .. .. .. ,,..'"1368 

Ralston, A. V.,'Brisbane— 

Yardonia ... ., ■ .. ’.. ".. ■ .. ■ .. .. . , 277" 
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Beg. No. 

Eow and Co.j East streetj Eoekliampton— 

Eow^s AlteratiTOj BinretiCj and Condition Powder for Horses .. . . 219 

Saunders^ J. Beerw.ali— 

San Quentin Ointment ,. .. - • .. . , 474 

Siiarkejj S. 100 Hill streetj Toovi'oomba— 

Bot and Worm Expeller .. .. .. ■ ■ . • • ■ . . 424 

S. B. Sliariey's Special Pliysic .425 

H. P.j Dunclorali— 

Go-Lak 1119 

■Surgical Supplies Ltd._, Queen street, Brisbane— 

.il.tbG. Canker Lotion ,, .. .. .. . . .. . - . . 1304 

A.BXl Tasteless Condition Powders .. . - . . ■ ■ . - . . 1234 

A.BXI Worn Mixture. 1305 

Garget Powder .. .. .. .. .. .. .. .. . . 1050 

Warwick Friendly Societies’ Dispensary, Warwick— 

Turner’s Sheep Drench .. .. .. .. 1274 


iVilkinson (Northern) Pt^". Ltd., L. A., Queen street, Brisbane— 

Dog Worm Capsules .. .. .. .. .. .. 2S7 

L.P. Embrocation .. .. .. .. . . .. . . .. 281 

Tetsalve . ■..282 

Wilkinson’s Canker Lotion .. .. .. .. .. .. .. 283 

Wilkinson’s Cleansing Dreneli .. .' . . .. 284 

Wilkinson’s Condition Powder .. ... .. .. '293 

Wilkinson’s Distemper Capsules .. .. .285 

Wilkinson’s Dog Tonic . ... 280 

Wilkinson’s Eye Ointment for Dogs . . . . ,. . . .. 2SS 

Wilkinson’s Laxative Dog Syrup .. ■ .. ..289 

Wilkinson’s Mange Lotion for Dogs .290 

Wilkinson’s Poultry Tonic . - .. . . . . ,., . , ■ .. 291 

Wilkinson’s "Worm Powder *. .. .. .. .. 292 


QUEENSLAND SHOW DATES, 

SEPTEMBEE.. . OCTOBER 


Tally, 11 and 12. 

Innisfail, 18 and 19.' 

'Malanda, 30 September and 1 October. 
Bouthport, 26. 

Imbil, 4 and 5. 

Pomona, 11 and 12. 

Beenleigh, 18 and 19, 


Gympie Bushmen’s Carnival, 7 and 8. 

Maryborough Bushmen’s Carnival, 10 and 

12 . 

Bundaberg Bushmen’s Carnival, 17 and 
19. 
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Mature Cow (over 5 Years), Stahdard 350 Lb. 

Wurndla Ultimat-e .. .. .. .. f A. M. Johnson, Graeemere ..j 10,976-3 ( 436-354 | Eyes Toga of Wimulla 
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BOTANY. 

^ /'//#■’ outgoing mail of the Government Botanist^ Mr. C. T, 

, eolleetod by Inspector Walker in connection with death,^ of 

sui'M/'p, district:— 

-!. hldii LvrY]iigjri(L^ This is one of the plants suspected of causing’ Tiaralvsis 
ni shce[> in Cunnamiilla district. Sec report by Hodne and Erjuvis 
‘‘(ia<nnisland Agrieiiltural Journal/' July^ 1932. ‘ 

2. Solaviwi cstiriale. —Potato Bush. Not known to be poisonous. 

3. Indig of era enneaphylla. — A. wild Indigo, 

‘1. TeiO'ntkcnKP e^^yslallina .—A plant allied to the pig weedSj very coinnion in 
Western Queensland, and generally regarded as a useful fodderAerb. 

(). C(mm dosolatfh —Not known to be harmful. Like other Cassias, it rniuht 
aet as a purgative if eaten in any quantity. ’ 

7. Trklimkm ohofutou—A plant of the Amaranth familv. Practicaliv ail, 
members of this family are harmless, and more or less ustd’iil fodders. 

8. Fsonilca sp.—Species of Psoralea are generally regarded as useful fodders. 

9. IMua^fncm spimtmn.—This is one of the plants sus]>ected of causing 
paralysis in sheep in Cunnanmila district. See report bv Hodge ainl 
PraneisA^Queensland Agricultural Journal/' July, 1932. 

10. Kocliia or E‘iic%?ce«m~-Saltbush family. Fruit required to detenuine. Not 

likely to he harmful. . . . ‘ . 

11. Alternant]lera dentieiilata .—A plant of the Amaranth family, gein.-rallv 
regarded as a useful fodder. 

12. Tetragonia expemsa, ‘ ‘ New Zealand Spinach.'' ' 

13. Mpopovtim iwiLminatmi. —^hlaj l>e harmful if eaten in qLi?iiitit3\ 

14. .Bwphorhui Bmmmondii. —Creeping Caustic. Causes swelling of head and 
neck. Oeeasioiially this plant is cyanogenatie, and may cause prussir rodtl 
poisoning. 

15. Mimirin 'miegerrinia. —rA of the Daisy famiiyj very coimui H in 

Western Queensland and not known to be harmful oi' poisonous in any wny. 

Central Western Plants identifiec!. 

J.F. (Longreacli)— 

1. Eragrostis ciUanensie, Stink grass. This grass is so named on account of 

the peculiar odour emitted by glands on the leaf edges. It is iisiuiliy left 
untouelied by stock, but we have a record of horses eating it when pIoiighi.iig, 
but this is hardly a normal condition, 

2. EdJmwcMoa ool&na. Wild millet. This is quite a common grass whidi is 

more frequently found as a weed of cultivation, in damp situations, &c,, 
rather than: in; the ordinary pasture. It is quite a good fodder being 
allied to and probably one of the wild parents of such well known crops as 
Japanese millet and white panicum. 

3. Chloris rirgata. Feather top or feather topiied Rhodes grass. This grass 

is -widely spread over the suh-trppieal regions of the w^orld and is quite 
common in parts of Queensland. It occurs mostly as a weed of cultivation 
or where the ground has been disturbed rather thmi in the ordinary pasture. 
Generally speaking stock do not seem to care for it, although -we have had 
occasional reports' to the contrary. Stock seem to eat it readily'' enough in 
the form of., hay, however. : 

4. Sparedolm alonga-Uis. 'Bat's, tail grass. 

5. Sarcostemma .amtrale. Caustic vine. ’ This ha.s been proved to be poisonous 

to -stock by feeding experiments. ■ ■ : - 
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Asthma Plant. 

jP.EJ, (Nerang)— , . 

Tlie specimen is EupliO'rl}ia pUuUfera —Astliuia plant.. Tills plant is dried ;uid 
' „ used to give relief in astlmia. It is made the same as ordiaarj tea., 

' usually allowed to go eoldj and a wine glass full taken fur a close. : 


Norlhem Plants Identified. 

L.JAV.T. (Townsville)— , . 

Your specimens liave been determined as follows:— 

1. IlaSceloeMoa grannlaris .—We liave not beard a coniinon name for this 

grass. It should be quite a good fodder. We are very glad to got these 
specimens, as we have had little native material in the herbarium in the 
past, most of our specimens coming from ISlew Guinea and further aficIiL 

2. Trichinimn macroGeplialum ,—plant of the Aniaraiilli family. We tliink 

most tricliiniums are generally regarded as quite good fodders. The 
purple one is a beautiful plant and at present very coniinon in some of 
the Western pastures. It is well worthy of garden culture. 

3. Eragrosiis austraUemis. —A love grass. This, as you sa.y, is the saiue as 

the species on Moreton Island, but most of the blortherii plants seem to 
be of weaker grow'th. 

4. Is&Uema vaginiflorumf one of the Flinders grasses. 

5. Spofo})oUis australasims. — Yerj common this year in many of the Western 

pastures. It is one of the grasses sometimes known us fairy griiss. 


A Chlorls Grass, 

Q-.F.H. (Bobawaba, Bowen, Line)— 

The specimen represents Chloris ’barloata^ a grass widely spread over the ti‘Oi)ical 
regions of the world, generally regarded as a native of tropical America, 
but noTV spread elsewhere. It is doubtful if it is a native of Queensland, 
though it is extremely common. It is eiosely allied to the E-Iiodos grass, 
which is Chloris gaymiay but is not such a good fodder. Wo have had 
various reports about it; most farmers are condemning it, but wo have 
seen it eaten quite freely, especially Avhen kept moderately siiort by burning 
or mowing. 


Needle Burr. 

Cr. H.L, (Gyrnpt ic) — 

The specimen is the Needle Burr, AmamMus spinosus, ji eoinnioii tropical 
weed that has boon naturalised in Queensland over a numlK 3 r of y(.»a-rH. It 
is very common in the North, but is only rarely seen in the more souliiern 
parts of the State. Altliough. it se(‘ms to grow quite well in soiitheni parts 
it does not seem to spread to anything like the extent it does in the iNortlr. 
It is not known to possess any” poisonous or harmful properties, and like 
other members of th,e Amaranth family the young shoots arc; sometimes 
eaten, particularly by Asiatics, as a substitute for spinach. Wo have not 
tried this particular species, but have tried other araarantaceous weeds in 
Queensland and found them quite palatable. 


An Etna Creek subscriber.— 

Your postal note for 3s. (three years f snbseriptio,n to the Journal) ' was 
received^ on 4th July, but you omitted to add your name to the renewal 
^ form. , Kindly send your full name and address (writte,n preferably in 
• hloch'letters) in order that you may bb credited with the amount reecivecL 
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General Notes 


Staff Changes and Appointments. 

Mr. E. Yeitelij Chief Entomologist^ Department of Agriculture and Stock, 

lias been appointed also Director of Besearch. 

Mr. L. E. Mandelson, .B.S'c. (Agile.) (Sydney), Pathologist, Department of 
Agiieiilture and Stocky has been appointed Agricultural Eesearch Officer. 

Mr. C. H. P. Defries, Acting Instructor in Agriculture, has been appointed 
Instructor in Agrieulture, Department of Agriculture and Stock. 




All Order in Council has been issued under the Animals and Birds Acts declaring 
Glendalough Station, Hughenden, to be a sanctuary for the protection of native 
animals and birds. Mr. MeA. Bather, of Glendalough, has been appointed an 
honorary ranger for this sanctuary. 

Mr. J. S. Bramley, of The .Ashgrove, has been appointed an honorary 

ranger under the Animals and Birds Acts; and Mr. V. Purnell, North Tambourine, 
an honorary ranger under the Native Plants Protection Act. 


The following Porest Officers have been appointed honorary rangers under both 
the Animals and Birds Acts and the Native Plants Protection*’Act:— 

Messrs. A. G, Smedley (State Forest Beserve, Stapylton), M. E. Jackson, 
A. Wallace, B. McDowall, J. T. Owen (Forests Office, Beerwali), T. 
Nieholls, D. A. O ’Donnell, Wi. A. Lacey, G. H. Madsen, F. L. Crain, H. V. 
Allen, J. F. Marshall, G. Ferrar, A. B. Pearce (Forests Office, Mary¬ 
borough), W. H. Geissler, L. MeGiinn, and G. Hall (Forests Office, Fraser 
Island). 

Mr. F. A. L. Jardine, Inspector, Diseases in Plants Acts, Stanthorpe, has been 
appointed also a collector of royalty under the Animals and Birds Acts. 


Mr. A. E. Heniy, Secretary of the Central Sugar Cane Prices Board, has been 
appointed temporary chairman of the Central Board on all occasions when the 
chairman, Mr. Justice Webb, is absent. 

Messrs. G. H. Bomford, H. S. H. Wills, J. J. Gerhart, and G. Fisher, of 
Springsure, have been appointed honorary rangers under the Animals and Birds 
Acts and the Native Plants Protection Act. 

The following transfers of Inspectors in the Department of Agriculture and 
Stock have been approved:—^hfossrs. A. F. H. D. Singh, Stock Inspector, from 
Wondai to Chinchilla; J. Wyvill, Stock Inspector, from Kingaroy to Wondai; J, P. 
Dowling, Stock Inspector, from Gayndah, to Ivingaroy; J. Davies, Dairy Inspector, 
from Chinchilla to Gayndah; A. *F. Moodie, Stock Inspector, from Clermont to 
Mackay; W. A. Kearney, Stock Inspector, from ACount Isa to Clermont; and D. 0. 
Clifford, Stock Inspector, from Brisl)ane to Alount Isa. 

^Honorary Bangers under the Animals and Birds Acts have been appointed as 
follows:—Messrs. V. Purnell (North Tambourine), D. N. Heiiricks (Eosedale), 
L. L. Bryant (Victoria Estate, Ingham), and D. G, Smith (Victoria Alill, Ingham). 

Constable B. J. Dixon, St. Lawrence, has been appointed also an Inspector 
under the Slaughtering Act. 


Protection of Rhododendron Lochae. 

An Order in Council has been issued under N<itwe Plants Proieetion 

Act of 1930 ’ ’ declaring that the native plant BhododmiSron Loahw shall be protected 
throughout the whole State for an unlimited period. 


Re-issue of Dairy Produce Regulations. 

Executive approval has been given of the revocation of^ all regulations under 
the' Dairy Produce Acts and' to the issue of new regulations thereunder.' The 
regulations have been revised and brought up to date in accordance with recent 
amendments of the Dairy Produce Acts. 
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of Queensland Statistics/^ 

A copy of the 1936 issue of the ^'AHC of QueeiislaiKl Statistics'’^ IiUkS been 
forwarded to us by the Government Statistician. 

This' issue follows the general lines of x>i*evious issues, but certain new matter 
has been introduced. New tables show financial assistance to the StatcKS by the 
Commonwealth Government, interstate trade and total external trade of Queensland, 
the Queensland business index (with a graph), share prices index, and traflie 
accidents. Data concerning xn-oduction (primary and secondary), labour^ and 
industrial matters, vital statistics, &e., are included. The revisions and additions 
carry on the progressive iiiiprovenients of recent years, and w'ill be continued with 
the object'of informing the public of Queensland as fully as possible each year of 
the evidence collected through its statistics. 

A few important figures are:— 

Population, &e.—The x^op^dation of Queensland steadily increases, and at the 
31st December, 1935, it was 970,723. Tlie birth rate for 1934 was the second highest, 
whilst the death rate was the lowest in Australia. 

Livestock and Wool.—At 1st January, 1935, there were 6,052,641 cattle, 
21,574,182 sheep, and 269,873 xugs in the State, each of these figures being an 
increase on the i)revious year. The wool production for 1934-35 amounted to 
174,088,413 lb. (greasy), and -was valued at £7,587,353, an increase in the production 
but a decrease in the value, owing to lower wool prices. 

Agriculture and Dairying.—The total value of agricultural produce for 1934 
was £11,905,806, a decrease from 1933. The pi'oduetion of cotton and maize was 
increased, but wheat and sugar showed decreases. The 1934 output of factory and 
farmers^ butter was greater than that of 1933 by axyproximately 20,000,000 lb. 

Mining.—The values of gold and tin obtained in 1934 were considerably higiier 
than those of 1933, The total value of production was £2,281,000, a small increase 
on 1933. 

Trade.—Combining Queensland overseas trade with the interstate figures, imports 
in 1934-35 were £25,396,000 and exx)orts £31,290,000. Imxyorts increased by 
£3,500,000 on 1933-34, while exports showed a decline of £1,500,000. 

Unemployment.—-The percentage of Queensland men wage and salary earners 
unemployed during 1935 averaged ILO, compared with 15.1 in 1934 and 22.8 in 1931. 
The 1929 percentage was 10.1. The figures take account of the full-time equivalent 
of relief work. 

This publication, of convenient size, should be of use and interest to all those 
desiring the latest information concerning the State. The price is only 2s. (post 
free), and it may be had upon ax)X)lication to the Government Statistician’s Office, 
Treasury Buildings, Brisbane, or at any of the leading booksellers. 

Protection of Native Plants on Fxiday Island, Torres Strait, 

An Order in Council has been issued in pursuance of the provisions of 
Native Nlants Fro'teetion Aot of 1930,” declaring Friday Island, Torres Strait, to 
be a district for the x)iirposes of the Act. A further Order in Council declares certain 
native plants which shall be X)rotected throughout Friday Island, 

Barling Bowns Fmlt Bistricts, 

Proclamations have been issued under the Diseases in Phmts Acts adding to 
the list of fruit districts already declared under sxicli Acts a description of tlio 
Warwick fruit district, and altering that of the Darling Downs fruit district. Further, 
it is notified that certain weeds and grasses growing within a distance of 1 yard 
from^ the trunk of each fruit tree in orchards in the Stanthorpe and Warwick fruit 
districts shall be pests within the meaning of the Acts, and directing that such pests 
shall, from October in each year to January following, be eradicated. Owners or 
occupiers of orchards in these districts are directed to take the necessary action to 
remove such weeds and grasses. 

Eegulation No. 30, made on the 16tli November, 1933, relative to the spraying 
of deciduous fruit trees in the Stanthorpe fruit district, has been amended so as 
to apply to the Stanthorpe and Warwick fruit districts. 

Nortbem Plywood and .Veneer Board,. 

An Order in Council has-been issued in pursttance of 'the provisions of the 
Primary Producers’ Organisation and Marketing Acts extending the operations of 
the Northern Plywood and Veneer .Board' until the 2nd May, 1939.' 
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KeiBDva.!: of Si 2 ga>cai!ie Plants m M^lgrave ©istrict Prohibited, 

Exoeiit.l're liari been giveji to tlio issue of a ProeJaniatioii uiuler the 

Diseases ii) IMaiifs Aors ^.vidcJi j'esemds a. Pruffiairiation issued on the 4th Aprii^ 
ItKhD aiol iiee.la,Tes o, (pirvr.-MJt.uie area, Tinder the Acts to imiiiide portions of ties 
pai'isii.of 8opltia.j M.iil:^r;\ve district. The nature of the quarantine to be imposed in 
this aisai s'uaii be Die prehibilioii of the removal, irom and, the piantUig or replaiiti„ug 
i.!i, i']u‘ liTt?;! JtH.eiru.'i.iH.Ml of certain vaaictics of siJga.,r-caiuq except for the purpose of 
]ni,iri.iig at tt‘c i\ii?ig,i‘a,vo t^ugnr Miilj unU'ss a permit s'luiU have hrst been granted 
bv L!.n j'ag,p(>cl:oia Tim tjUJUTuitiirie area is slightly larger than that deedarod last year. 

BanaBa Flaiitkig Policy 19S6-37, 

.It Tvas announced at tlie Departlucnt. of Agriculture and Btoek recently in 
ftii'ilicr .tiiijpliljcatioii of the planting policy of the Banana Industry Protection Board 
for the ecnniiig sea.so.n-__, tinit growers vashing to plant new areas or extend their 
i}]*ose,iit plaiitatio,iis must a.pply to the secretary of the Board for permission to do so. 

Ill general it could be taken that a iierniit would not be granted to the owner 
of a neglected plantation, nor for planting in close proximity to a plantation badly 
affected with Bimeliy Top. In the quarantine area., generally referred to as. the 
buffer area, comprising the x^^Aisli of Moolooiah and portions of the parishes of 
'Bril.)ie and Maroochy, special conditions aiq^lied. Unless the Board specially approved, 
,no permit would be issued for any new x>iantings in the quarantine area, which 
would bring the total acreage under bananas for any one owner in excess of S acres. 


The FlylEg Fox Pest. 

The Minister for Agriculture (Hon. F. W. Buleock, M.L.A.), commenting on 
a rex>ort from the Director of Fruit Culture (Mr. H. Barnes) on the serious damage 
by dying foxes to citrus orchards in the EoekhamxTton, Burriim, and Gayndah 
districts, stated:—The pest is undoubtedly a difficult one to cope with. Its chief 
food is the blossom of native gum and other wild bush trees, and it is very fortunate 
for orcliardists that it is only in occasional seasons of shortage of %vild blossoms 
that the foxes seriously attack commercial fruit trees. Practically all classes of 
fruit are attacked .at times, and it is a fact that more damage is occasioned by 
the amount of fruit knocked off the trees and the breaking of the smaller branches 
than ill the quantity of fruit actually consumed. 

Some fruits, particularly mangoes, are very subject to damage each season, and 
this is no doubt due to the strong scent given off by such fruits when ripening. 

Many millions of foxes exist throug^hout Queensland and New South Wales, 
and so far no economic means of extermination has been found. There are several 
different species, but probably the worst is the grey-headed fox. 

In 1929 and 1930 the Queensland and New South Wales Governments contributed 
funds towards an investigation of the flying fox problem in co-operation 'with the 
Council for Scientific and Industrial Research, and Mr. F'. N. Eateliffe, B.A., was 
engaged to make a survey of the position. Mr. Katcliffe, in his report issued in 
1931, mentioned that vax’ious methods of destroying the foxes had been tried out. 
In the first place he stated that the numbers of flying foxes in Australia are so 
vast and their range extends so far outside the limits of close settlement that a 
system of general control based on the direct destruction of the animals must be 
ruled out as a physical and economic impossibility. The only hope of general control 
lies in the possibility of indirect destruction by biological means. Attempts have 
been made by one or two scientists to introduce exiidemie diseases, but unsuccessfully. 

The question at the moment then appears to boil down to protection so far as 
possible of his own orchard by the individual grower. In this regard only one 
method appears on experience to be in any -way effective, and that is by the use 
of poison baits. It is recommended reluctantly because there is a risk where 
children and animals are allowed to roam the orchard. Where the orchard is attacked 
by foxes it will be observed that many ripe fruits .are only partially eaten, and it 
is a fact that when such fruit is available the foxes' will return to it again. If 
these fruits are dusted w-ith powdered strychnine and wired on to the branches 
near the top of the trees some of the foxes will be poisoned. It has been noticed 
that in an orehad where a number have been poisoned in the course of a few nights 
the animals in future cunningly avoid that particular orchard. The use of scare¬ 
crows, lights, &e., is of no value, as the foxes quickly become used to their presence; 
and seem’: to sense no danger from them.' ' ' ■ ■ . 

The use of poison gas, also, has-been tried out as a means of mass destruction, 
but the results were ineffective. 
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Rural Topics 


Udder Coniplalnts in Dairy Cows. 

Thus in the Zealand Farmer —■ 

Pei'liaps the most fruitful topie of conversation amongst da,iry farmers is the 
various forms of udder complaints. The present trend in milk and butter-fat prices 
makes it imperative to eliminate every possible source of waste or inefScieney in 
produetion^ and as teat and udder troubles occur chiefly among cows in milk—the 
heavy-yielding animals being most susceptible—losses from these diseases may be 
very "serious, especially as they may be permanent. The proper attitude to adopt in ail 
udder troubles is to regard all of them as contagious, and to deal with them as a 
possible channel of infection for a general mastitis, or inflammation of the udder, 
for even simple teat injuries caused by accidents may be the starting point of pus 
infection and may develop into milk sinuses. Teat injuries must bo dealt with in 
accordance with their nature, but under all circumstances strict cleanliness and 
antiseptic measures should be employed. If syphons are used they should be 
thoroughly sterilised; failure to do this is one of the' commonest causes of udder 
trouble following on teat injury. It should be remembered that teats which have 
weak sphincter muscles, and which allow the milk to leak out of the teat^ when the 
udder is full—which means frequently that there is a drop of milk hanging to the 
end of a teat^—a,re very liable to teat and udder inflammation. All sore or swollen 
teats should be washed carefully before milking or stripping with some warm, non- 
irritant disinfectant, such as a 3 per cent, solution of carbolic acid or a 2 per cent, 
solution of lysol, and after milking they should be dried and rubbed over with 
boraeie acid ointment. A separate milker should handle all cases of sore teats 
and udders. 




New Zealand's Dairy Herds. 

Australian dairymen wdll do -well to note the steps taken by milk cattle interests 
in New Zealand in developing the industry to the remarkable prop>ortion that it 
has attained during the last decade. A dozen years ago the average butter-fat yield 
of cows pastured in the Dominion was 154.25 lb. The fignre to-day is 250 lb, to 
275 lb. a cow, with the heaviest yielders giving 375 lb. or over. Eighty per cent, 
of the production which nets the Dominion £11,649,000 in a year for butter export 
and £4,766,000, in addition, for cheese export, is from the North Island, and over 
the 5,000,000 acres of specially nurtured pasture devoted to dairying the 75,000 
herds average twenty-four cows in herd strength. The New Zealand dairy farm 
is not extens.ive, the average holding being round about 120 acres. The most recent 
classifleation of the dairy breeds in the Dominion shows Jerseys to constitute 63.3 
per cent, of the 287,000 cows under test, Milking Shorthorn 22.1 per cent., Friesian 
12 per cent., and Ayrshire 2.6 per cent. More recently the miinber of Jersey or 
grade Jersey cows has very substantially increased, and it is now estimated tliat the 
Jersey strain predominates to the extent of 80 per cent, of all dairy cattle maintained. 
The declared reason for the breed popularity is that as the Jersey is comparatively 
a small-build type, the herd owner is able to carry a larger number of cows in milk 
an acre, added to which he is assured, on satisfactorily responding land, of individual 
and collective high bntter-fat production, while at the same time he is stocking his 
limited acreage range with an early maturing class of milking iuiimal. An especially 
significant point is that practically invariably the New Zealand herd is headed by 
a specially chosen high-class bull in keeping with the commonly shared deliberate 
poliey of maintaining the highest possible production standard. IThutiliscd patches 
of ground are hard to come across, and, on the contrary, density of herbage is the 
chief dairy holding characteristic. In districts subject, during the winter months, 
to frost and rigorous conditions, a pasture mixture of perennial rye-grass-and white 
clover is depended on. Where the climate is Iqss severe, paspalum finds its place 
with' these pasture ingredients, and, in, other pasture mixtures, cocksfoot, crested 
dog^s tail,, and red eloyer find their place. Topdressing is almost exclusively in’the 
form, of^ superphosphate, heavy dressings' averaging 3 cwt. to'the acre, with more 
lavish distributions up "to' 6 cwt,' or even 7 ewt, to the'acre being app’Hed both m 
spring and autumn.—^^The Australasian.^^ 
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lEimigratlott* 

It is not by eeoiiomic criteria that national policy is or slioiild be. deteiiiiiiied, 
and tlis promotion of immigration is ono of those policies in wliieh tUe question ot 
cost is subordinate, Nevertheless it is proper tlmt the econoniie limitations shoiihl 
'|je stated. Queensland has had an o'xporieneo of over seventy-five years with tliis 
polit.^y, Jiiid its Hmitatio.ns luive been repeated many times. There is no field of 
(d.)veriiment ‘ Mnterferenee''' where the economic conditions yxre so plain , and the 
limitations so immediate iii their effects. This^ no tkmbt^ is beeauso action whicli 
ou'jves population affects the economic life of the people more directly than action 
■w’liicli, regulates trade, or productioxi, or industrial conditions. The aspirations of 
national or imperial pioliey, tlie merits, the desirability, and exmn the urgency of 
sc curing more people are none of them in question, 

Pre-Bcpressiait Frmeifples, —It is not necessary to go far back to discover the 
conditions for successful immigration. During the pre-depression years Australian 
immigration policy was governed by the slogan ^^Men, Aloiiey, and Alarketsff^ In 
those years there was no anticipation of any limited market in Grea,t Britain. The 
price protection given to our products wms disappointing, but more wuis hoped for. 
The men and the money were to be provided under an agreement between the British 
and Australian Governmexits. This agreement also proved to be disappointing, but 
it recognised in prineiple the connection between the two things. Periods of active 
immigration have always been periods of active investment from oversea, as a rule 
in Government loans. In effect the agreement provided for a small British subsidy 
in aid of interest. The subsidy was much less than the savings to be made by 
British relief authorities, and wms based on a capital sum of only £75 per immigrant 
actually settled. The agreement had no effect on events. 

'Experience *—The boom period was the eight years 1922 to 1929, and it lasted 
as long as oversea borrowings continued. Australian population and oversea debt 
■were alike swollen. Some parts of each—probably the greater parts—were additions 
within our normal capacities. The balances would have been net liabilities even if 
the w’orld depression had not supervened, for such had been, prior experience. 

In 1929 the spending of oversea loans was exhausted and net immigration fell 
to 11,892. In the next three years there was "a net eniigmtion of 21,441. During 
the last three years net immigration has totalled about 5,000, 

An immigrant, like a debt, may or may not create an equivalent asset. Both 
create liabilities. Human necessities go on as insistently as a contract for interest. 

and Monep *’'—The following table gives (for Australia) the immigra¬ 
tion of persons and of capital on Government loan account in the boom years, and 
also on the increase in oversea debt per head of population. The last column shows 
the rising debt per immigrant, but not the amount spent on immigrants. There 
was privfite investment also from oversea. On the other hand, some of the oversea 
capital went to increase the incomes of the native-born. 


Immigration an» Oversea Debt. 


Period. 

Net 

INCIIBASK IN OVJ3IISKA DEBT. 

Immigration. 

Total. 

! 

Per Head oi 
Population. 

For 

Imnxi^rant. 

Four Years— 

■ 

£ millions. 

£ s. B, 

£ 

. 1922-3-4-5 

165,968 ' 

92 

9 19 10 

564 

' 1926-7-8-9 ' .. , .. 

138,512 

108 

11 8 2 

780 

Eight Years .. 

304,480 

200 

21 8 0 

657 

Average per Year ,. 

38,060 

■ 25 

2 13 6 

1 

657 


In the same period internal debt increased by £75 millions, total Government 
ihtefest’ increased by' 47 per cent., and taxation increased by^ 30 per cent. 

■■ 'It''would be a reasonable deduction from the evidence that immigration during 
the.pe'iiocB'depended om o^^ersea loans to .the extent of' about'£500 per immigrant, 
rising from £400 to'£600. . 
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Limitations. —There are no limitations imposed on British immigrants, hut only 
on the scope of subsidised passages^ and new public oversea loans are suspended. 
Both limits are chiefly political and may ]>e removed^ but the economic limits are:— 

(a) The relief employment still prevailing; 

(h) The self-defeating effects on development of increases in taxation; 

(c) The fact that a lowering of the standard of living would be self-defeating 
also^ as detracting the desired immigrants; and 

(d) Markets^ both home and oversea. 

One of the main problems before the Australian community is to absorb into 
current production the population formerly and still dependent upon development.'’'’ 
It -was the large proportion so dependent that made the depression so severe, and 
whieli accounts for the large numbers still sustained by X3u))lie w-orks.—in 
^ Econoaiie ws ’ ’ (Brisbane). 

Middle-aged—What? 

8ir Philip Gi1)bs wuites some consoling thouglits for people who have left youth 
•well astern in a recent magazine article. This is what lie says^ iiM-cr iilki:— 

IWicldle age is more active than adoleseeneCj when there is time for dreams. It 
is keener to do things, to And things outj to help things forward^ because time is 
getting short, maybe, and there are so many things to do, to see, if possible to know, 
before" the '‘chucker-out” knocks on the counter and says, “Time, gentlemen, 
please!’’ 

It is the middle-aged men and women who are setting the pace these days* 
It is they, and not the younger crowd, who are busy shaping oat the future—-not 
without anxiety—trying to jirevent another massacam of innocents, doing something 
to make life more pleasant for those wlio are coining along, adding a little to the 
store of knowledge, meriting books that are most worth reading (at least more worth 
reading than those produced by undeveloped'minds), eontroUing, organising, handing 
on a torch wdiieh youth seems reluctant to hold lest it should burn its fingers, or lest 
it should go out, as perhaps it may, when the wind blows. 

It is middle age which has most mental energy, most interest in the affairs of 
life, most staying powei*, and most enthusiasm for a game or a job. T'outh says, 
“Why worrybut middle age says, “Let’s get a move on.” Youth says, 
“There’s lots of time ahead,” but middle age says, “Do it now, or time may catch 
us bending.” 

Youth is leisurely. Middle age is in a hurry—to jday one more set of tennis, 
to enjoy one more game of chess, to make the most of another spring, to walk 
towards another sunset, to set ont on another adventure, to find a,, good. Job, or to 
patch up a bad one, because time does not stand still on the otlier side of fifty. It 
rushes ahead. 

The mind does not become middle-aged novradays. It reniaina strangely and 
incurably young, in spite of^ the mask that conceals it—those grey hairs,'those 
crows’ feet. It is the sarno mind that looked out ujion the world ;it twenty-five with 
just a little more experience (blit not much), a little more tolerance for other people’s 
habits, a little more pity, and a secret sense of hninour in seeing how other people 
are as foolish as themselves. 

Intellectually, spiritually,^ there is no such thing as middle age nowada,ys. Wo 
refuse to admit it. I am beginning to doubt whether there is any such, thing as old 
age. At fifty one is just beginning another adventure, not saying, “Good-bye to 
all that,” Middle-aged? Nonsense! 

Kemarkable Team Driving. 

In a letter to “The Australasian,” Mr. J. D. Cramond, of Wangaratta, quotes 
from Ion L. Idriesa’s book, “The Cattle King,” whore, on pages S24-5, reference 
is made to the late Sir Sidney Kidman having said “he remembered the Kennedy 
brothers driving a team of four blood horses from Wennaminta Station to Wii- 
eannia, 110 miles, in ten hours.” 

“This,” says Mr. Cramond, “works out at. an average of 11 miles an hour, 
so,that if the actual travelling timo( from thestart of 'the)iouTney'-to 'the finish was 
ten hours, .as one 'would infer from'-the statc'ment, it was'du most remarkable' 
performance. Possibly somej of-your old-time readers may know 'O'f a better reedfd. 
However, in my experience, it is outstanding. ” ■ 
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Siieariiig and SMarers, 

Ill an article in Australasian^^ recentlyj E, S. Sorensen^ the noted 

Australian iviiteij giiTe some very interesting particulars of remarkable siieariiig 
acliievenieiits -with the blades^ and later with maeliiiics^, and from wliicli the following 
extract is taken;— 

Ill the days of the Idados and big flocks, wdien sheds such as ’MilOj, Queensland, 
shore up to 500,000 in, a, year^ contests between noted shearers wore iKvt uiieormncm,, 
though they were not very widely heard of unless there was sonicthiiig of speeiai 
interest attached to them. Alatehes were usually made at a wayside hotel, perliaps 
for a £5 or £10 wager, and the contest took place on the last day or two of the 
shearing. Often it was the outconae of arguments between others as to the merits 
of two'local Cilianipions. Bets were made, and a stake was provided for the two to 
settle the matter with a hundred-sheep 'race or in a ■ whole day Is slieaiing. It 
seldom happened, however, that t-wo of the mneli-talked-of ^‘big guns^^ of the day 
met in a shed, and there were only the tallies and-times by which to decide who 
was til© champion. 

Tallies w^ere not always reliable. The ^^eut/^ weight, and density of the fleece, 
varied a lot in different flocks. Some were clean, others dirty or sanded. Again, some 
sheep were more wrinkly than others. Bigger tallies wmre made in ewes than in 
wethers, though many old ewes were tough enough to be cobblers in a mixed 
pen. The quantity of yolk also had some bearing on cutting quality. Shearers with 
a reputation could pick their sheds. They knew the quality of the sheep on the 
various runs they passed through, and mostly got stands in the big sheds, disregarding 
the small places. 

As far back as 1876 a match took place at Parratoo, South Australia, for £50 a 
side, between Angus Mclnnes and Jack Gunn. These men were tw ;0 well-knoivn 
fliers of their clay, and the contest for the championship was probably the first 
for a substantial stake. It wms to have been decided on the tallies for a day^s 
shearing, Mclnnes shore 180 sandback wethers, when the pens ran out. 

Among shearers it w^as an honour to ring the board—that is, to shear the 
highest tally for the shed, whereas the drummer, who figured at the bottom of 
the tally list, was the object of much good-natured chaff. The important inducement 
to speed with all shearers was the cheque. Each wanted to get as much out of the 
shed as he could. But the honour of being the ringer was a considerable spur to the 
topiiotchers. There %vere always several men on a board cutting against one 
another, w’hether there was a wager or a prize at stake or not. Becord tallies we're 
mostly made as a result of such contests. 

At Barenya, Queensland, on 19th September, 1895, eight men averaged 236 each; 
on 20th September, twenty-shs men averaged 175 each; and next day Jimmy Power, 
the champion machine shearer of his time, made his record of 315 mixed sheep in 
less than eight hours. 

Previous to this, in 1892, Jack Howe made the great record of 321 sheep with 
the blades at Alice Downs. For this acMevement he received a ten-guinea gold 
medal from Coleman and Sons, of Cootamundra, N.S.W. A little later the same 
year, at Barealdine Downs, he first worked with the machines, and in this initial 
effort turned out 276 in eight hours. He received a medal for this tally also. 

Howe figured in one remarkable contest. A New Zealand champion named Harlin 
set out to lower his colours at Evera Station—and he had backers. The sheep 
carried heavy sandy fleeces, a condition that always meant a big drop in tallies. 
On the day shearing started Howe’s tally was 111, Harlin Is 92. Every sueceeclihg 
day Howe turned out exactly the same number, while the New Zealander steadily 
got nearer to it. His backers were sure that with a little extra spurt he would 
ring the board. They expected to see Howe break up when hard-pressed. Wager¬ 
ing increased, and special inducements were offered to Harlin on Saturday. He 
shore 84 for the half-day, but was knocked out, like his backers, when Howe imfleeced 
the usual 111, and walked nonchalantly off the board with time to spare. 

Harry Livingstone, the recognised Queensland champion of later times, shore 
in successive^ days 233, 235, 237, 237, and 221—a very profitable five days at 24s. a 
hundred* Higher tallies than these were put up in a race between several cracks 
at Cambridge Downs in 1910, but Livingstone was a ver^^ clean shearer, who 
treated his sheep without ever requiring the services of the tarboy. At the shed 
mentioned 117,000 sheep w^ere put through in four weeks by a board of thirty-eight 
shearers. In one day, working on ewes and lambs, the whole team cut an average 
,of 198^ sheep a man. The top scorer was Harrison, with 265; then came W, Garvey, 
with,259; S. Hookway,"250; J. Boyland, 246; Jack Seary, 24.4; and many others 
over the 200 mark. . 
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At "Wantalayiiie, near WiiitOBj five shearers in one day avciragecl 269 sheep 
a man in a go for shed hononrs. , A clean left-handerj known as '^^Knggef Daniels, 
shore 125 lambs in two hours ten minutes with cutters at Lonhain Station^ Queensland, 
and on the following day shore 280 full-woolled wethers. The best sprints were made 
ill earlier years. ^"'Long’^ Maloney^ in 1S71, shore eleven big wethers in eleven 
minutes at Fowler’s Gap, near Brokmi Hill; and at Bclalie, on tlio Warrego River, 
*Sid Ross shore nine lambs in nine, minutes. 

Ill 1911 a purse of £500 was offered at Toowooudia, with a £100 side wager, to 
settle the question of the Australian shearing (duimpionship. But none of the noted 
slied champions of the time, such as Harry Livingstone and Ban Cooper, took part 
ill it. The 'eontest was between Fred Zimmerle, a Toowoomba native, and Charlie 
Maurer, of Glen limes, both of whom had high local reputations. Points were 
aivarded for ciuality and style, and the men consequently paid .more attention to 
quality and stjde than they would have done in an ordinary shed. The eoiiditions 
■eailed" for -only two and a-lialf hours ’ shearing, about the equivalent of a ^ ^ run ■’ ’ 
in a shed. The sprint was wmii by Zimmerle, who shore thirty-two' sheep to Maurer’s 
xwenty-eight. 

Against this, Ban Cooper’s time in a shed, shearing all day, was under two 
minutes for a sheep. His record for a single sheep was 1 minute 3S1 seconds. 
He shore 315 wdth the machines at Bundoran, Lower Flinders, in a working day 
in 1910. In the 1909 season he aggregated 37,502, but his sheds ranged over 
New South Wales, Queensland, and New Zealand. Cooper began as a rouscaboiit, 
and practised shearing by doing a cobbler at smoke-o times. When he was promoted 
to a stand he shore a hundred sheep on his second day. 

In a shearing contest in Sydney in 1911 for the ^^championship of the world/’ 
Ban Cooper won from Syd Bay, the South Australian champion, but the number o.f 
slieep shorn was below shed records, quality and style being again in the reckoning 
of points. 

Bay tallies made by some shearers in the same shed were not always reliable. A. 
veteran of western sheds, who belonged to the good-humoured ^Hmparticular sort/’ 
enlightened me on that matter. 

^^The bloke who rings the board isn’t always the fastest shearer in the shed/’ 
he said. ^M’li tell yon a trick—and it’s pretty common, too. Snip Sinker bad the 
name of being a fast shearer, when he liked to extend himself; but he was mostly 
too lazy, or had a eroiik wrist, or a kink in his back, when there were big guns on 
the board. He’d put up some big tallies here and there, but only his mate knew 
how. I was his mate when he mads his record. M’m after it to-day/ he said in 
the morning, ‘ and you’ve got to help me. But keep a sharp eye on the overseer and 
the Wop Wops’ \(the piekers-up). Well, he’d hslped me to surprise the mob at 
smother shed, so I cuts in as if I’m racing him. H© ivas a fair-to-middling shearer, 
but no scorcher. Every now and then I slipped a sheex> down his chute, which made 
him faster tlian .ordinary. I shore 150 that day, and Snip got through 170. But 
only 100 was counted out of my i)en, and 220 out of Sinker’s. It surprised the 
mob., I can tell yo.w. .Now when I see a bloke cutting foi" the shed record I kec|;) an 
eye on his mate.” 

This trick was sometimes worked when there was wagering on the board, espoei- 
aliy when .a man had backed his mate against anotlier shearer and there was 
nobody appointed to watch the contestants. Besides slipping a sheep now and again 
into his mate’s chute, he left him all the easiest sheep in tlie catchj)en, taking the 
hardest himself. IKhe rouseabout whose job was to refill the pens as they 'were emptied 
was also indiuced to assist by putting all good sheep in the rogue ’s xxui and all the 
bad sheep in his opponent’s. 

The big-gun shearers never stooped to any i>ractices of that sort. When Jack 
Howe was catching shsep he did not waste time looking for soft ones, but grabbed the 
first he could get Ms hands on, which might be the hardest old ewe in the pen. In 
Queensland the sleeveless shirt worn by shearers is called a Jaeky Howe. At one 
time there was a xaeehorse called 321, in compliment to Howe’s record tally. 
The horse was raced on West Queensland courses, but w’as more of a drummer 
than a ringer. 

There were other records in sheds as well as tallies. An unusual one was made 
by George Smith, of Dubbo district, New South Wales. He first shore at Bundemar 
iii,T884,^ and from that time he never missed a season at that shed' for, fifty years, 
completing the half century in 1934. On that occasion E.'L, Brody,'of Bundemar, 
presented Mm * with ,a cake' decorated with a, sheep' and a pair of shears, also a 
cheque for £50—-one pound for each year, he, had shorn There. "' ' 
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When « Gnii Shearers were Beaten, 

CommenUng on the foregaing> article on Slwarmg m a subsequent ju/muher of 
^'TJie AustmlasUtn'^ (Uelhourne)^ an old UaM. shearer^ Mr. A. J. SulUvan, writes 
'VC'ry mterestinghj m folloics :— 

As an old blade sliearer, now in the last half of my 81st year, I hope you will 
allow me a little spaee to air my views on shearing, shearers, and squatters. 

As a prelimjnary, I think it will be as well to state my qualiixcatioiis to pose 
■as a. judge of shearing. I first went into a shearing shed in 1873. In 1874 I 
eoiinnenced to shear, ih'om 1874 till 1886 I sheared in Victoria, New South Wales, 
Tasmania.., and New Zealand. During 1891-2-3 I sheared in Victoria and Nmr 
South Wales. 

I am not going to doubt the correctness of any of the tallies ijiiotecl l)y your 
correspondent, E. S. Sorenson, in your issue of 18/4/36 (Notes and Queries, 
^^Shearing Contests”), but I am going to affirm that no man ever did, or ever 
will, shear that number of sheep properly*. 

Let me give some illustrations to prove my contention. In 1878-9, 18S0-1'2, 
I sheared at Erookong station, New South Wales. In 1878 and 1879 there were 82 
shearers on the board. In 1880 there were 97. At this shed, owned by Air, William 
Halliday, with Air. Biddle, nmnager^ 335,000 sheep were shorn in the general 
shearing that year, 

ITp to that date the nimi])er of sheep put through one shed had never been 
equalled and I don’t believe thrd.; record has been beaten since. At Erookong in 
1880 there were ringers from Victoria, New South Wales, Tasmania, and New 
Zealand, and strange as it may seem, tlie highest tally in 10 weeks’ siicaring was 
135. 

And, stranger still, the big-gun ringers were nowhere in the hunt. The reason 
of the small tallies was that the owner and manager insisted upon (dean sliearing. 

Again, in 1877, the waiter sheared for Air. Tolm Ware, at Jiis station, Yalla-y- 
Poora,"iiear Streatham, Victoria. For years there w^as ‘a iimit of 85 sheep a day 
imposed at this station. And in 1877 one man did 92, whicdi was passed. 3?or years 
on Longereiiong Station and Alount Bute—now a soldiei’vs’ settlement—^110 
wns the limit allowed. 

Alaiiy times during my long shearing career I have known big-gim shearers, 
where first-edass clean shearing was insisted upon, to be easily beaten by ordinary 
men. In Nc^w Zealand during 1879 and ’80 I sheared with many wdiites and 
inaoris, who had done 200 sheep in a day there. If those men were at Erookong 
100 sheep W’ould have been their limit. 

Here is another exa.inple to prove mj contention. One day in 1884 I wu.s oiiu 
of eight men wlio sheared 1,144 sheep at Hawksview Station, near Albirry, New 
South Wales. After finlshinig at Hawksview I "was one of four men out' of tlic 
eight who went to Tasmania. Here are our highest tallies at rDiwksview: 175, 
163, 156, 154; Tasmania: 101, 101, 101, SB. At Hawksview I did 150; in TasinaMia; 
I w’as one of the tlxree dead-heaters, 

Th(3 sheep in Tasmania wure a little* rougher, Imt they had to 1x3 chm.riij 
sheared. Air. Sorenson, I notice, in his report of the £500 |mrst.3, with t!u 3 £10’0 
side wager, at Toowmomba, Queeuslaud, in 1911, says:—”'Eut none of th(^ not.ed 
shed champions took part in it.” I notice that in that match one,} man did 32 sUci'p, 
and another man 2S slieep in twa) and a-half lioiirs. Tha.t is an. averagaj of ,12 
sliee}> an hour. 

^ Now at the risk of being looked upon as an egotist I will quote sonu 3 of my 
tallies, the price signed for, and the price received. It must l)e understood I was 
never a big-gim shearer. In 18S4, at Yanko Station (N.S.AV,), 111 sheep, price 
signed for 17s. 6(1.^ per 100, price received 21s.; 1885, Coolamon (N.S.AV.), pric'.e 
18s., sheep 114, price received 20s.; Pevensey (N.S.W.), sh.eep 115,, pric (3 agreed 
upon 18s., price paid 20g.; 1886, Heartwood (N.8.W.), 120 sheep, price signed for 
18s. a 100, price received £1. In the 1884 Tasmanian shearing I did 101, and 
signed for I4s. a 100, and received 15s. 

In my shearing days I met many men who could easily beat me. But none of 
them ever sheared 200 or 300 sheep in the sheds wm met in. 

Now ill conclusion, during my shearing days it was generally by Bhearers 
wlio laxew Australia that a shearer who could shear at Campbell ’s Duntromi Station 
(N.fe.W.) eould shear anywhere in Australia. But I never heard,of any b,ig 
tallies being compiled there. ‘ 

_ * Mr. Sorenson in lis article quoted figures of 321 and 315 with nmnbcra of 

instances of days ’ quantities of ' over 250. 
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Tree-piaEting Time—Preparation of the LaM. 

.Because tlieir wholesale removal lias been necessary in the process of land 
settlement trees have come to be regarded by many farmers almost as an exereseence. 
Tiiere arCj however^ those who appreciate that trees are of eoiisideiabie iinportaiua.^ 
ill ag'i'icuitural and pastoral eebnomy as sources of shade and shelter, fuel, fodder, 
aii<rtimber, ami that on the score of Inmuty, too, they have a claim to tiicir place 
on the farm. Biich. farmers may be reminded that planting time ivS now, and that 
the best results will be obtained if the land has been well prepared. 

AVlierea number of trees are l.x'ing planted together, such as windbreaks, avenues, 
or tree lots, the land should he iirst xiloughed. New land should ]>e broken up before 
winter and allowed to lie until pdanting time. A pilan wliicli has its advantages is_ to 
make the first plougliing only deep) enough to cover the grass and lierhage. Shortly 
lief ore planting the gToniid should be eross-ploiighed deeply, and then liarrowed. 
Ground previously under crops wall pirobably contain many weed seeds, and to enable 
tlie young trees to become established before the W(‘ed growth liemnnes unduly aggres¬ 
sive such land slioiiltl be ploughed and harrowmd and planted immedintiily at'terwards 
witii the trees. Where hillside ])lanting is being cjuried out tlie ploughing should 
follow the eontonr of the hills as far as prossible. 

Ordinary Iiole planting is attended with some risks, especially wliere the sulrsoil 
is impervious. In such cases the hole tends to become merely a pool of stagnant 
water and n, grave for tree life. Where trees must be pilanteci in holes, such as in 
the ease of isolated shade, shelter, and ornamental trees, the holes should be made 
as largo as prossible. A hole 3 feet by 3 feet and 2 feet deep is the smallest size 
allowable, and wliere possible larger holes should be made. 

Where deep digging carries the hole into an impervious subsoil it is better to 
make tlie hole wide and shallow, the depth not exceeding that of the soil, 0.n wet, 
poorly drained soil, ridges or mounds may be formed as sites for planting. Ploughing 
two adjoining furrows so as to throw the sods together achieves this end in a- minor 
way. Irrespective of wliat method is adopted the prepiaration of the land should 
be completed before stock for planting is obtained. 

The best time for pilanting is when the pdaiit is at its resting period, and when 
cool, moist conditions jirevail. Generally speaking, May to August are the best 
months. The effects of frosts must be studied, and spiring planting is often necessary 
in some localities, excepit for deciduous species. Where the rainfall is heavy and 
conditions generally are cool the planting period may be considerably extended. 
A cool, cloudy day and a fairly moist soil pirovide ideal conditions.—^*'A. and P. 
Notes, New South Wales Bejmrtment of Agriculture. 

Can Cows HoM Up Their Milk? 

Gan cows voluntarily hold up their milk? It was stated in the January issue of 
tlie “Farmer” tliat a cow could instantaneously exert this power. In the February 
issue “Observer” denied that a cow has the piower to hold up lier milk at wilu 
and adirmed that when this haliit occurred it was almost invariably the effect of the 
treatment to wliicli the cow was or had lieen subjected. An experienced dairy 
farmer (Mr, A, Montgomerie, Kauwhata) desires to join in the debate, lie says 
he has had quite a munber of cows that required to be taught to let down their 
milk, Tliere are, he says, many sulky cows—one expression of the sulks lieing milk¬ 
holding. The trouble, liovvever, was largely the r(‘sult of having been badly Inoken 
in as heifers. Twimty-three years ago he had a heifer tliat he valued very highly, 
and to his intense disapipointment she developed this bad habit. After reflection 
he introduced the calf to her, and after the first few muzzlings the milk prompitly 

arrived almost to bursting p>oint. While allowing the calf some latitude about the 

udder and at the teats he milked the heifer out. This business was repeated for 
some days until the animal became accustomed to being milked right out, ami after 
that she was quite all right. Since that time he has liad several similar instances, 
])ut by breaking them in the same way they ha\"e all been made tractable, the 
“cure” taking, on an average, three' or four days. Another point to which 

Mr. 'Montgomerie has taken exception is that the use of the dog is a cause of the 

milkdiolding trouble. 

(It should be stated here that “Observer” expressly said the “hard dog.” 
Doubtless Mr, Montgomerie’s claim is that a good dog would not cause trouble, 
Mr. Montgomerie proceeded to express the desirability of breaking heifers into 
the shed (witli the use of the dog if one prefers it), the bail and the leg ropie before 
they have calved. Afterwards they wmuld only need to be broken in to the process 
of milking, and little or no difficulty about milk-holding would be experienced* If 
an oeeasional sulky one did hold the milk back, the useful aid of the calf provides a 
ready remedy,—“Himi,”’iii “The New Zealand Fanner.” 
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Jersey Breedings 

One of the aims of the Jei’scy breeder should bo to breed only from well 
aiitlieiiticated dairy naieestors, disregarding entirely the question of the value -cd: 
the carcass of the amimal wht3n hiiished with. There is a difference of opiiiioa 
regariliiig 'I'.lic live weight of d'erseys. 8oine breeders think that there Blioiild l)c no 
limit to tlu^ sis^e of the Jersey cow^ contending that the larger auiniais are stronger 
in coi:istiti;il:ioii and yield more milk of equally rich quality. Others believe that witii 
largeness of franu:*. an in,creases of luiik, though of poorer quaiityj is obtained, and. 
that tlio sriiniler animals are the best for butter. The average of seven years' 
weighings at iln^ Loiiclon Bairy Show was 850 lb. live weight, which is considered 
by the majority of English breeders to bo about the conreet weight. 

The history of the Jersey cow points a moral that cannot be' overlooked; beauty 
and utility slioulcl be combined. Although always noted for dairy properties, it 
was not until show ring points (which are indicative of good daily cattle) wort* 
drawn ui), and some uniformity of aim was arrived at among breeders, that tin* 
increased demand arose for Jerseys from other countries, with a consequent increase 
in their value. To sacrifice appearance to dairy qualities, or the reverse, miisl iii 
either case bo wrong. 

The only question in the selection of a bull by the most astute brecnlers (tu 
the island is wljether the breed is a good one? Meaning, had its progenitors been 
renowmed for their milk and bntterffat production. Breeders agree tliat the sires 
used ill the herd should have good dairy ancestors for several generations, aiul with 
this individual appearance should be considered. On the island of Jersey a inasciiliiii.’- 
looking bull is preferred, while some English breeders favour a buli of i'erninim* 
appearance. In Jersey, where in consequence of the warmer climate and the 
difference in the system of rearing the cattle are naturally finer and, consequently, 
smaller than in England, it is thought best to use bulls of strong constitutiona! 
appearance; while in England, where the cattle are apt to grow coarse, the use of 
smaller and more feminine-looking bulls is, by some breeders, considered advisable. 
At the London Dairy Show an attempt is made to secure both cjualiiieatioiis, viz,, 
appearance and utility, by giving prizes by inspection to bulls descended from 
dams that have won butter test prizes. The secret of success in the management of 
cattle generally, whether Jerseys or not, is to study the individuality of each animal. 
To put it briefly, the temperament and constitution of an animal must govern its 
treatment, and this supplies the key to successful management.-—F.W.L., in ^‘The 
Australasian. ^ ^ 

Trees on the Farm, 

It is good to observe a growing ^‘tree consciousness,’^ especially in areas whiedu 
in the march of closer settlement, have been almost entirely denuded of nativo 
timber. 

The usefulness of trees can be demonstrated in these ways:— 

As windbreaks and shelter belts. 

As isolated or scattered shade and shelter trees. 

As a reserve supply of fodder for periods of drought. 

As tree plantations to supirly tlie timber and fuel requirements of the; ;l'aru?i, 
in addition to providing a source of revenue by the sale of piroclucts. 

As screens around dams and tanks to prevent silting up by dust and uudm* 
evajjoration of the water contents. 

As a means of j)reventmg erosion on slopes and along the banks of oroides 
and rivers. 

As a means of enriching worn-out or poor land. 

As ornamental trees in improving the ai>pearaiice of the homestead. 

As bee trees. 

Generally speaking, May to August are the best months for tree planting. 

Where proper shelter is not provided for stock not only is their resistance to 
disease reduced but much food material is wasted iu meeting the increased demands 
of an exposed body. This fact has an important application for dairy farmers. 
A cow’s food is only devoted to production after the animal has satisfied its needs 
for nourishment and heat. 

Conservation of the lastmentioned, especially in colder districts and situations, 
is considerably assisted by judicious tree planting.. Shelter belts in the form/ of 
trees and 'hedges are. a valuable aid to the well-being and productivity of the 
dairy cow, and now is the time of the year to plant. 
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Utilisation o! Dairy Lands. 

Not so many years ago, observed Mr. A. F. Emmott in a paper read recently 
before the Bodalla Branch of the Agrieuitural Bureau of New South Wales^ it was 
the custom on all dairy farms to have a few paddocks only for the inilinug herd— 
perhaps one or two day paddocks and a night paddock. How such an inefficient 
system managed to survive so long was difficult to understand. Perhaps it was- 
because the old-time farmer was very conservative, and followed closely the methods 
of Ms forefathers, viewuiig with great distrust any ^‘new-fangled^^ ideas. In his 
opinion, said the speaker, the most important step towards pasture iinprovemeiit 
was the subdivision of the farm, particularly the best and richest portions, into- 
small paddocks. 

The greater the number of small paddocks available, the greater will be the 
use made of the pasturage at its optimum stage of feeding growth. It has been 
demonsti’ated by analysis in England that grass cut at three-weekly intervals retains 
the non-ligniliecl, highly digestible character, which it possesses at the end of a 
wcek^s or a fortnight's growdh, and that this characteristic of high digestibility 
obtained by cutting at three-weekly intervals is maintained throughout the entire 
season. 

By having a largo number of small paddocks which can be rotationally andl 
heavily grazed for about Uvo days by the milking cows, and from two to three 
days by "the followers, and then permitted a three to four weeks ^ spell before being 
grazed again, it is possible always to have available pasturage that retains its- 
higli digestibility and nutritive value, which makes its eminently suited to supply 
the food requirements of most farm animals. Moreover, in large *^paddocks consider* 
able food wastage occurs on account of excessive tramping and fouling of the* 
pastures by the stock. 

The size of the paddocks will mainly depend on the number of milking cow 
to be grazed and on the fertility of the land. The figure generally adopted in our 
coastal districts for good paspaium-white clover areas is twelve cows per acre. A 
farmer milking on an average of sixty cows on this class of country would, there¬ 
fore, require to subdivide into 5-aere paddocks in order to obtain proper control of 
growth and efficient utilisation of the pasturage. 

To reduce the cost of subdividing paddocks, fences consisting of three barbed 
wires, or the top wire plain and the two lower ones barbed, with posts 15 to Idi 
feet apart, can be used instead of erecting costly permanent line>s of fencing, as it 
may be necessary at a later date to alter the general lay-out of the farm. Bach 
paddock should open into a laneway, race, or long, comparatively narrow paddock 
that leads to the water supply. It is important that this area should be fairly wide,, 
at least 50 feet, in order that the cows will not be herded together at any time in 
a narrow strip; this will reduce danger of injury through horning, &c., and alsO' 
prevent the area becoming a bog in wet weather. 

“When commencing this system of grassland mnnagement, a start should be made 
with the most productive grass areas, gradually bringing other paddocks into the 
scheme. It is inadvisable to grass-farm intensively all the pasture paddocks on the 
holding until adequate fodder reserves of crop and grass silage of hay are built 
up to tide over dry periods and winter months. 

The provision of suitable shade trees in the paddocks is most important; suffi¬ 
cient attention is not given to tliis essential work even in the large paddocks which 
are to be found on most of our dairy fanns at the p>resent time. 

Travelling Bogs. 

An interesting story is revived by a correspondent to “Notes and Queries/^ in 
a recent “Australasian,*''band an interesting, avenue of research into the journeys^ 
of dogs imaecompanied by their masters is opened up. He recalls that an Englishman, 
“' Edward Cook, of Togston, in Northumberland, who died at Togston in 1786, visited 
America, taking with him a pointer dog which he lost while shooting in tlie woods- 
near Baltimore. ^ 

“Some considerable time afterwards Ms brother, who was living at Togston,. 
was alarmed in the night by the barking of a dog which, when admitted, was 
recognised as the dog which had been taken to America. On Edward Cookes return 
he and, the dog recognised each other. All effiorts to trace the vessel by which the 
animal had left America were unavailing, nor was the place where it had landed 
in England ever discovered. ^ ^ 

Beeords of such long-distance travelling by dogs, here, in Australia, or overseas,, 
would make interesting reading. 
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Clean MiMng» 

At a Soiitlierii dieese factory eoiitamiaatcd milk was tr;;iceil recently to the 
Uiimlluig of dirty leg ropes and l)a.ils. 'Regular washing of tlie liaiuls in rviiiiiing 
or frequently changed water is a. precaution w:ell worth while when inilking. It 
is a practice benefieia/l on threa' eonuts—it tends to prevent e()ntanLiiiation of the 
milk, it lessens tho risk of trailsinitting dis(*asc from cow to cow, and it invigorates 
the milker’s tiri'd hands and wrists. Before the cow is milked the udder sliould 
b(* wiped witli a <dcan, damp cloth; this is preferable to lirushing, which only causes 
tlie dirt to lloa,t in the atmosphere and subsequently to drop into tlie milk bucket. 
A separate cloth should Im used by each milker and should be kept thoroughly eJean 
and sweet—a smelling cloth is a, source of contamination. Where gravitation water 
is not available a good plan is to have, say, two oil drums, into each of which is 
fixed a small tap. These drums sliould be fixed to the posts or walls. 

Dry versus wet milking is often a debated point, but the practice of drawlEig 
a little milk into tlie bucket and dipping the fingers therein is undoubtedly most 
insanitary. A good plan is to toucli each teat witli a little yasidiue, which prmamts 
iriction, and also prevents eraeks on the teats. 


Vitamins, 

Thus the Alcdical Correspondent of the ^SSydney Albrning ITerald’’:— 

Vitamins are complex organic substances that occur in almost all natural foods, 
ddie percentage of these present is very small indeed, but a certain proportion in 
the diet is absolutely essential to health and even life. 

Although tlie discovery of vitamins is recent, it had long been known that 
ilMiealth a.nd deatii resulted from the absence of certain -foods from tlm diet. 
For example, sailors in the days of long voyages were found to suffer from, scurvy, 
but it was known that the (lisease could be averted by. a supply of fruit and 
fresh vegetables, and evmi by a daily ration of lime juice. Formerly rickets was 
M common disease of infancy, especially under slum conditions. It was known long 
before' vitamins were discovered that rickets could he prevented by sunlight .and 
animal fats, especially cod-liver oil. 

There are a number of distinct vitamins, and the absence of any one of 
these from the diet causes characteristic symptoms. One of the triumphs of 
modern medicine was the abolition of beri-beri from the Japanese Navy. This is a 
disease of the nervous system causing paralysis and dropsy of the legs, and is 
a vitamin deficiency disease. The rice supplied to the navy wns polished, and 
the substitution of unpolished rice abolished the. disease at once. The diet of 
armies, explorers, &e., is now carefully calculated to prevent the possibility of any 
vitamin deficiency, and the late war was fought without any outbreak of scurvy 
or other deficiency disease. 

If the supply of vitamins falls below a certain amount health is definitely 
affected, but it is not true that amounts in excess of tlio minimum are in any way 
beneficial. It can be taken for granted that there is no inhabitant of Australia, 
oilier than babies artificially fed and a few inhabitants of the outback, who do not 
take every day every vitamin in a dose far in excess of requirements. The puldi<-. 
has become vitamin conscious, and many people are taking artificial vitamins which 
are quite useless and unnecessary, or are mistakenly regulating their diet from 
vitamin instead of a nourishment and palatability point of view. 

The exceptions to this are artificially-fed babies. Cow’s milk is deficiimt in 
the vitamin requirements of the young human. The necessary vitamins can be 
easily supplied by daily doses of halibut or cod-liver oil and the juice of orange, 
grape, or tomato, whichever may be in season. 

Some remote country dwellers live very close to tho. safety margin, or even 
below it. These are those whose diet consists for the most part of mutton, damper, 
and tea. Bareoo rot is a vitamin deficiency condition. These bush dwellers get 
plenty of the valuable vitamins contained in animal fats, but need fresh fruit, 
salads, and vegetables for safety. 

Bain, to, the Minute.' ' 

Speaking at a dinner in his honour at Nanango, Sir Leslie Wilson strongly 
advocated irrigation in the development of Queensland. ^^Then, ” said lie, ^^yoii 
will not have to rely on Mr. Inigo Jones. I’m a great ■ believer in Mr. Jones. He 
is more often right than wrong. He was right to-day almost to the minute.”*-— 
Nanango' News,” ' 




Plate 129.— Tlie type of Abeialeen Angas Cow faTouretl by Seottisb Breeders, 








Plate 130.^— A type favoured by Jersey BTeeders in Britain. 
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Orchard Notes 


.- ■■ ■ 

THE COASTAL BISTHICTS. 

I N the North Coast and Gajnclah districts the bulk of the citrus crops have been 
harvested witli> perhaps, the exception of Valencia iLates. Orchard activities 
slioiikl he directed towards pruning^ cultivation, fertilizing, and spraying* As 
a result of seasonal conditions and in some instances heavy crops, there are numerous 
instances of trees showing signs of impaired vigour, and these will require a severe 
prii.niiig both in thinning and shortening back, removing superfluous growths, and 
diseased and wealdy woods. Healthy and vigorous orange trees w^ill require little 
.attention beyond the removal of crowded lateral growths. 

Mandarins will need special treatment, particularly Glen Eetreats and Scarlets. 
These varieties usually produce a profusion of branches, and as the trees mature 
the gxow'ths harden and the fruit-bearing shoots make short, weakly growths which 
generally results in an over-production of small fruits and a weakening of the 
trees. This is particularly noticeable in the case of the former variety. Here the 
annual pruning should consist of a heavy thinning and shortening back. Mature 
mandarin trees require attention towards assisting them to produce new and vigorous 
fruit-bearing growths. 

Unprofitable trees should receive attention and be prepared for top-worldng. 
They may be headed back to three or four main arms radiating from the stem and 
white-ivashed to prevent bark scald. Such trees may be grafted or later budded 
when suitable growths have matured. 

Prior to working up the soil fertilizing should receive attention. The spring 
application should carry a high percentage of nitrogen. 

In the wanner districts which are free from frosts plantings of young trees 
may be made. Serious consideration should be given to the selection of commercial 
varieties only, and having due i*egard for local conditions, selections may be made 
from the following varieties:—^Washington Navel, Joppa, Siletta, Valencia Late, 
Beauty of Glen Eetreat, Emperor, Scarlet, Solid Scarlet, Marsh Seedless or Thompson 
Grapefruit, and Villa Eranca, Lisbon, and Genoa lemons. 

Where Melanose and Black Spot are present in orchards preparations for control 
measures should be made, and Bordeaux sprays apiflied at tlie correct times, 

The majority of citrus trees would be considerably benefited by the appUeation 
of a strong lime-sulphur ■wash, 1-18, 

THE GRANITE BELT, SOUTHERN AND CENTRAL TABLELANDS. 

LACK aphis should be fought wherever it makes its appearance by spraying 
with a tobacco wash, such as black-leaf forty, as if these very destructive 
insects are kept well in hand the young growth of flowers, leaves, wood, and fruit 
will have a chance to develop. 

The working over of undesirable varieties of fruit trees can be continued. The 
pruning of grape vines should be done during the month, delaying the work as long as 
it is safe to" do bo, as the later the vines are pruned the Icvss chance there is of their 
young growth being killed by late frosts. Keep the orchards well worked and free 
from weeds of all kinds, as the latter not only deplete the soil of moisture but also 
act as a harbour for many serious x>osts, such as the Butherglen bug. 

New vineyards can be set out, and, in order to destroy any fungus spores that 
may be attached to the cuttings, it is a good plan to dip them in Bordeaux mixture 
before iflanting. The land for vines should be well and deeply worked, and the 
cutting should be planted with one eye only out of the ground aii^ one eye at or 
hear the surface of the ground. ' ' ■ , 

In the warmer parts, which are suitable for the growth of citrus fruits, the land 
must, be kept well cultivated, and if the trees ' need irrigating they should' be given 
h good soaking, to be followed by cultivation as soon as the land will carry a horse 
^■without packing. 

In these ■ parts fruit fly should, be systematically ' fought, 'as it will probably 
make its appearance in late citrus fruits and loquats; and .if this crop of flies is^ 
‘destroyed, there will be every chance of t]?e early crops of plums, .peaches, and 
iapricots escaping, without much loss. 
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Farm Notes 




SEPTEMBER, 


W ITH the advent of spring, cultivating implements play an important part :!ii 
farming operations. 

The increased waiinth of soil and atmosphere is conducive to tJie 4'>t‘ 

weeds of all kinds, particularly on those soils that have only received an iudijifi-rcat 
preparation. 

Potatoes planted during last month -will liave made theii’ apnofira.ece' a;bo\'r the 
soil, and -where doubt exists as to their freedom from bligdit they slioold bo sp'r;rp'!l 
with either Burgundy or Bordeaux mixture as sooji as the vnung leaves are cioMi* of 
the soil surface. 

Land which, has received careful initial cultivation and has a saflicdeiicy <d' 
sub-surface moisture to permit of a satisfactory germiimtion of seeds may l)e sown 
with maize, ■ millets, pauicum, sorghum, nielous, ■(,)uui|)klns, cowjK.iiis, broom ndllets, 
and cro|.)s of a like nature, provi<k.‘.d, of course that Urn: areas sowu are not usually 
subjected to late frosts. 

Ehodes gra.ss may be sf»wn now over w'cll-]»repared surfaces of receiitly ^cleJirec! 
foi’cst lands or where early scrub burns have l>aeu obtained, and the semi is sown 
subsequent to showers. More rapid growths, Imwevor, are usually obtaiiiaijle on 
areas dealt wltli, sav, a mo.utli later. 

In eoiincction with the sowing of Ehodes grass, fanners arc reminded that they 
have the Pur (3 Seeds Act for their protection, and in Ehodes grass, perhaps more 
than any other grass, it is necessary that seed of good germination only should 
sown. A sample" forw'arded to the Department of Agriculture will elicit tiie infonna- 
tion free of cost as to whether it is worth sowing or not. 

Where the conditions of rainfall are suited to its growth, paspalum may be sown 
this month'. 

The spring maize crop, always a risky one, requires to be sown on land which 
has received good initial cultivation and has reserves of soil moisture. Check-row 
seeding in this crop is to be recommended, j^ermitting as it does right-angled and 
diagonal cultivation by horse implements, minimising tlie amount of weed growth, 
and at the same tinie obtaining a soil mulch that will, witii the aid of liglit showers, 
assist to tide the plant over its critical period of ‘‘tasselling.^'’ 

Although cotton may be sown this montlij it usually stands a, iKrtter ehnuce il’ 
deferred until October, when the warmer temperatures allow of tlie obtaining of 
better germination and promote a healthier growth of the .resultant. S(H,Hlliugs, 
harvesting of cotton during the normal rainy season, is, if possil>]<y, to b«3 avohled. 

The sowing of intermediate crops prior to the pr(vpara,tkin of huid for lucerne 
sowing should be carried out in order that, early and thorough eultivaiiiou can take 
place prior to the autumn sowing. 

The following subsidiary crops may be sown during th(‘ uioiith :■*—lh^a,^ud.s swchI, 
potatoes, arrowroot^ cow cane, and in those districts suiteil to their production yairm 
and ginger. Plant out coffee. 


NOTICE TO SUBSCEIBEBS. 

If yoTtr Journal Is enclosed in a yellow wrapper, it to an indication 
that your subscription lias expired. 

Kindly renew yonr subscription at once. Write your full name 
plainly, preferably in block letters. 

Address your renewal of subscription to tlie Under Secretary, 
Department of Agriculture and Stock, Brisbane. 












OUR BABIES 


Under iMs heading a series of short artioles by the Mediml and Niirsiiig 
Staffs of the Qiieensland Baby Clinics, deob'.ing with the care and general icelfare 
of babies, has been itanned in the hope of maintaining their health, increasing 
their happiness, and decreasing the number of avoidable deaths. 


JAWS AND TEETH WERE MADE FOR USE. 

l^ELL formed jaws and sound, beautiful teeth cannot he formed 
without regular strenuous exercise, and this should be commenced 
by the sucking of the newborn infant, kept going by biting in the 
teething age, and encouraged by hard, crisp foods throughout childhood. 


For Beauty and Health. 

Tliis exeri^ise is not only necessary for the growth of a well-formed, 
beautiful face; it also invigorates the whole body. 

The mouth is indeed a great primal driving station/’ whence tlie 
nerve fibres carry impulses to the nerve centres, which quicken the life 
and activity of every tissue of the body. When'the jaws are doing 
iiatoal, honest, hard work the whole of the rest of the organism is 
impelled to activity—the heart ptmips quicker and more forcibly, and 
the pressure of blood in the arteries rises and its stream flows more 
rapidly, even in the very finger-tips; at the same time the digestive 
juices are poured out freely, not only into the moiitli but also into the 
stomach and bowels, as the result of messages transmitted from the 
mouth when busily engaged in mastication. 

^'Feeding exercise'^ is the most primitive, fundamental, and essen¬ 
tial of all forms of exercise. A horse fed mainly on hard, dry food' (and 
reasonably treated in other respects) ' becomes .the ideal of strength 
and “'fitness/^ ' Feed the same horse with soft mashes made finm similar' 
food materials, and he will become soft and ^'^ont of condition, simply 
because his whole organism will then'lack the primary stim'iilation, of 
daily, normal, active exercise which" formerly he had to devote to 
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eriineliing tlie oats, &e—activities wMeli are not called fortli wlien dealing- 
with food provided ready ground and softened food on wliieli tlie^ work- 
lias been alread^^ done fjy millstones and inasliiiig ollt^side the animal 
body. ^ ' . 

The same applies to ourselves—^particularly to the young, who are- 
always nearest to -Nature. We need the exercise of active iiiasticatioh,, 
and the only effective means of ensuring this is to start training at the 
dawn of life. Never let a healthy infant take a meal in which he - is: 
not compelled to do active work in the form of sucking or chewing. 
We must begin with the baby and foster his natural tendency to masticate* 
instead of doing everything in our power to make the function die out 
by disuse.' 

The Curse of Pap Feeding. 

The mother should banish from her mind the idea of ‘^pap feeding 
being the natural course to pursue with a child who has teeth. Milk is-, 
best used as a drink, not as a fluid in which to soak food which would 
otherwise need chewing and insalivating. Parents who once grasp the- 
fact that the more exercise a cliild can be given for inoiitli, Jaws, and. 
teeth the more he will tend to thrive will not be at a loss to find means 
Avliicli the carrying out of what is needed can be ensured. Thus the* 
small allowance of meat that a child may have is best given in the form 
of a bone, from wliieli he can gnaw and tear off with Ms teeth what is 
eatable. The more extensive the bone snx'face to which the meat is 
attached the better/but even a small mutton chop bone chewed in this 
way will afford a considerable amount of very healthy, stimulating, and 
enjoyable . recreation. Fortunately, the hands and lips are, not 
unwasliable. i 

■Hard rusks, or what is better, fingers or . slices - of .uerevite or 
wholemeal bread baked hard and crisp are excellent for the jaws. Hard 
oatcake is an acceptable change. Raw 'apples are superior in all ways. 
to soft stewed fruit. Even raw carrots and turnips are good for older 
children, not to mention almonds and other nuts. Best of all would be a 
small piecehf fresh sugar-cane; worst of aE are sweetmeats made out 
of sugar. . , , ' ‘ 


IN THE FARM KITCHEN. 

FOOB VAhXJE OF BEEF.*^ 

Beef is an important source of animal protein. Furthermore, it yields energw 
in degrees varying with the amount of fat present, supplies mineral salts, especially 
iron and phosphorus with some copper, and in the ease of glandular organs appre¬ 
ciable amounts of vitamins. Beef also contains small amounts of extractives- 
which have little food value but are extremely important because they give flavour 
and act as stimuiants to the flow of digestive Juices. 

All cuts of beef have much the same food value and eontxibute essentially the* 
same food factors to the diet. However, fat meat has a higher calorie value than 
lean meat. 

As kxiowledge of the protein values is increased there is greater stress given to- 
the animal proteins such as, meat, eggs, milk, and cheese because of their higher 
biologic value; In experimental work by Minot and Murphy the value of ,the iron 
and possibly the copper, particularly in liver, -has been demonstrated. Although 
,bee,f is known to be a good source of iron and phosphorus, it is- low in calcium. 

Ordinary beef muscle is not a rich nor an economical source of vitamin A'; 
however, the adipose tissue contains significant amounts. Liver is a richer but 
quite'variable source. Liver also sho-ws a higher concentration of'vitamin G than 
do other tissues, but its concentration of this, vitamin compared with that in 

' * From a paper by Ruth: Tucker, Department of Food Economies and IVutritiorr, 
Kansas State College,'IJ.S.A., in ^^Beef Cattle in Kansas (Kansas State Board o'f 
lAgrieuIture). 
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iriiusclo is not as great as tlie vitamin A content. Bay reports that there is vitaniin 
C'r ill* -the fresh tissues of beef and veal, but that licef heart is three times and 
liver ten times as potent. There is too little vitamin 0 in muscle beef to lie 
iiieasurod Ity present methods oven though observations on Imniaii .scurvy have 
'sliowii it possible to eat snfiieient fresh^ raw or meat, to prevent this 

disease. Jt is probabiy not safe to deiiend upon I'ooked meat .for vitaiiiiii (J 
sinct' this vitainiii is readily destroyed by heat, hieat may also contiun some 
vitamin B, but it is iisnaliy eonsideiiai botten* in vitamin B than B. 


'Care of Beef before Cooking. 

'Be(3f should be removed from wrapping paper as soon as possibie^ placed i.ri a 
■covered container and kept in a coot, clean jdaec niitil ready "for use. Wlion 
preparing it for cooking^ it should be wiped clean with a damp e ■£!!, w.ruiig from 
cold waiter. It should not be washed in water, as this renioves some of the 
.■soluble extractives. 

How to 'Use Different Guts of Beef* 

As constant repetition of an article of food 'prepared in the same way tends to 
•dull the ap])etite it is desirable to intvodnee variety into tlie diet. When markets 
offer a limited choice, variety in preparation of a few food materials is one of the 
liest "vva^vs to solve the problem. 

‘Tender cuts of meat are in greater demand, chiefly because tiiey can be cooked 
cpiickly. Consequently they sell at higher prices. Skilful cooks can ecoiiouiisc by 
buying less tender cuts and cooking them in a way wliidi makes them palatable. 
Tjong, slo-w cooking, pounding, chopping, grinding, and addition of acids such as 
tomatoes, sour cream, or lemon juice are methods wddeli improve less tender cuts. 

The principal cuts of beef and some of their uses are as follows:— 

Outs Uses 


Forequarter — 

Rib 

Chuck ... 


Plate, brisket, and short ribs 


Poresbank 


ISTeck .. 

liiiidqmrtef' 

Bound 


Bump 


Ilindid'iank .... 

I'joiii ... V. 

*' . Sirloin 

Porterhouse 

.Short 

Plank ....• 


Cven roast, rolled or standing 
Steak, Swiss or fry (saute) 

Pot roast 
Stew 

Oven roast 

Com 

B’raise 

vStew 

Stew 

Souj) 

Ground meat 

Soup 

Stew 


Oven roast 
Ground meat 
Steak, fry (saute) 
Pot roast 
Oven roast 
Soup 

Ground meat 
Steak, broil 
Oven roast 


Plank steak on casserole 

Braise 

Stew 


Steak, S'wiss or fry (saute) 
Pot roast 


Ground meat 

Methods of CooMEg Beef, 

In general, the methods of cooking beef are roasting, broiling, frying, and 
■cooking in water. Boasting, or baking, is cooking by means of dry heat in - a hot 
oven. Broiling is cooking directly over coals, or over or under a direct liame, while 
pan-broiling is cooking, in a lieated pan without addition of fat or water, 'Boiling 
ia’Co:,„king in boiling water. When the'temperatnre is below the boiling point it is 
■called simmering. The simmering method is sineb it gives a more tender 

prodnet. Braising or stewing is browning the meat^ then cooking in its,■own juices, 
•often with the addition'of vegetables. 
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It is generally agreed that a low or moderate temperature is better than a 
high one. With a iow temperature cooking losses are less and meat retains nior© 
of its juices altlioiigli a longer time is required for the cooking process, For thin 
chops or steaks and thin roasts a high temperature will dry out the meat too 
miieh and the interior becomes dry before the surface is browsied. 

Searing increases cooking losses and should be used only to develop an aroma 
and flavour on the outside of a roast. Searing may improve appearance of the 
roast, but it does not affect its inside flavour no matter whether the cut .is browned 
at the begimiiiig or tlie end of the cooking pjeriod. 'With high temperatures 
cooking time is materially shortened, but there is a decrease in the important 
factors of palatability, tenderness, juiciness, and flavour. Meat may not Jose a 
great rleai of nutritive value in shrinkage, but W'here the number of servings is 
important it should be mentioned there will not be as many if meat is seared. 
Muscle meat conducts hsat slowly, while most metals conduct heat rapidly. Boasting 
sp>eed is increased BO to 45 cent, by inserting iiickel'X)Iated copper skewers into 
tile roast, and there also seems to be a decrease in total shrinkage of the meat as 
well. 

Boasts cooked in vrater are low in palatability, lowest of all in tenderness and 
flavour, and very low' in juiciness. 

Weight and shape of a cut of beef affect the length of time for cooking, but 
are not altogether satisfactory factors by which to determine cooking time. A thin, 
•wide roast will cook more quickly than a thick, eomxmct cut, hut a heavy roast the 
same sliax>e as a lighter piece wdll require a- shorter time x>er pound for cooking 
if oven teiipreratures remain the same, since the rveight increases much more raxiidly 
than does the distance heat must penetrate. 

Degree of Cooking. 

Personal taste plays a large part in the degree of doneness obtained in cooking. 
When considered medium done by many it may be eonsidersd rare by others. Bare 
meat has a much more distinctive flavour and is tenderer and juicier than, meat 
which has been thoroughly cooked through, yet to many the colour of rare meat is 
so imattraetive that it is unpalatable to them. Bare meat has a brownish coloured 
layer on the outside, a pinkish layer inside, and a bright reddish portion in the 
ecmtre. However, this red colour is not the deep red colour of raw meat. 

At the medium-done stage beef has a pink colour in the centre, but has turned 
a brownish-grey at least half way through the meat and the juice that forms when 
it is cut has a slight x)inkish colour. Most people seem to desire meat cooked to this 
degree. It is very tender riiid juicy, and the colour is more attractive than in a 
cut cooked rare. 

IPell-doiie mpt appears greyish-brown throughout. xit this stage it is not 
so tender and juicy, as th? fibres have shrunken and some of the juices have been 

forced out. 

Ill cooking meat it |5asses gradually from one stage to another with no definite 
stage bet^ween rare and medium well-done, and between medium well-done and 
■well-done. Heat penetrates slowly into the centre of a piece of meat and unless 
it is much over-cooked this area never attains the surface temx^erature. The length 
of time required to bring a pound of meat to the three diff'erent stages seems to be a 
fairly accurate guide. Periods suggested for standing rib roasts cooked in a slow 
oven are as follows:—For rare roast, 14 to 15 minutes per x>oundj for medium-done 
roast, 17 to IS minutes per pound; for well-done roast, 23 minutes per pound; 
but there are variations in requirements. Factors which influence the time are— 
Cooking Jemperature, -weight or surface area, stage to which meat is cooked, and 
composition of the in^at. The higher the cooking temperature the sooner meat 
reaches a definite temperature, for heat penetrates to the interior more raxffdly. 

Usually when a roast is removed from the oven it is placed on a platter or hot 
pan and allowed to stand while gravy is being made and the rest of the dinner 
tiikeii up. Unless meat is cut the temperature will continue to rise for about thirty 
minutes, x^mount of this rise depends upon degree of doneness and the temperature 
to which meat has been cooked. Experimental work shows that the temperature of 
roasts cooked to the rare stage will rise more than those cooked to a medium or a 
well-done stage. If meat is cut imnaediately after removing from the oven then 
about three minutes longer per pound for each stage should be allowed in the roasting 
process, 

Cooking Dosses, 

' liosses in ■ cooking meat ,are of two kinds—^the evaporation of moisture and 
volatile materials, and secondly,' drippings which when made into gravy are not 
.''actual losses. 'The amount .of drippings is quite'large when meat is well mottled 
with" fat,' but such meat is juicier than very lean meat and a liberal ammint of fat 



1 Aug., 1936.] queensiuUtd ageioultukal joubnau. 


303 


is desirable. Temperature of tlie oven makes a difference in quality of tlie drippings. 
A bigber degree makes dark brown drippings which give a good colour and favour 
to gravy made from thenq while with a lower temperature lighter coloured drippings 
are obtained. 

In meat that is cooked in water there is 10 to 40 per cent, greater loss in boiling 
water than in that cooked at 185 dog. 1^. or lower. Often the loss is twice as great in 
boiling ■water. 

Meat should be cooked in such a way as to increase tenderness of a tough cut 
and keep tender a tender eut^, also in ways wdiich prevent to as great an extent as 
•possible the destruction of food constituents. The method as well as tlio length 
of time of cooking may^ and often does, spoil a good piece of meat, yet iviieii 
|,>ropei*iy chosen and executed the method may improve a poor ;pieee. Cooking losses 
of moisture are accompanied by increased dryness and firmness of muscle fibres. 
The water loss varies with fat content of the fibres and the salt content of meat, 
as ■well as with temperature to w’hich meat is heated and length of the heating 
period/ 

Time Bequlred for Cooking. 

Eoa>st. It is hard to give any definite time for cooking roasts, for this varies 
with different kinds of meat and other essential factors. In recent experiments a 

temperature of 257 deg. Y. throughout produced the smallest losses and gave the 

most desirable product if advantages of searing are ignored, 

SteaK It takes from seven to nine minutes to cook a 1-inch steak, and from 
thirty to forty minutes or longer to cook a 2-ineh steak, iSteak is usually cooked 
by broiling, pan broiling, or frying. 

Broiibig is cooking by direct heat. 

Pan bi'oiling is cooking in an uncovered frying j)an, pouring off the fat as it 
accumulates. If the fat is not poured off frequently while cooking, the meat will 

fry and not broil. The time for pan broiling is the same as for broiling. 

Prying is cooking in a small quantity of fat and is specially suitable for cuts 
deficient in fat. Meat for frying is usually cut thin, browned quickly on both 
.sides, then the heat is reduced and cooking continued at a lower temperature. 

Boiled Meat. The term boiled^’ is used to refer to meat cooked in water. 
However, meat should not be boiled, it should be simmered, 

.Stew. Stew means to cook by simmering heat. The meat is cut into small 
pieces to increase the surface area, then browned for flavour. After adding water 
or other liquids it is simmered eitlier on top of the stove or in the oven. 

Braiae. To braise meat is to brown it in a small amount of added fat, then 
cook slowly in juices from the meat or with added liquid. Typical dishes which are 
prepared by braising are casserole meat, Swiss steak, and pot roast. 

Casserole meat may be cut into small pieces or left in larger ones. Round or 
flank steaks are often cooked in a casserole. The meat may be cooked on a bed of 
\'egetables such as carrots, turnips, and celery. Tomatoes may be added for a part 
of the liquid, 

Swiss SteaJe. After flour has been poxinded into the meat it is seared on both 
sides to brown it. Then water or liquid of some sort is added and the cooking 
continued in covered utensil by simmering on top of the stove or in the oven. 

Tomatoes, sour cream, or other acid substances are often adde<l to Swiss and 
smothered steaks as well as to some pot roasts. The effect of the acid depends on 
the amonnt used and its reaction with the meat proteins.^ It may cause the meat to 
swmll and retain more water and become tender. 

Bot MoaM. A' pot roast is usually a thicker S-wiss steak. Flour is not pounded 
into the meat, Tlie cut is seared and then cooked as Swiss steak in a heavy, covered 
pan on top of the stove or in the oven. A thermometer may be inserted to determine 
ivhen the desired interior temperatnie is raehed. 

Soap. The meat is cut into pieces or ground, allowed to stand in salted water 
and then simmered to extract as much flavour as possible into the liquid. 

(To be continued.) 

WAYS,OF USING UP CORNED BEEF. 

Corned Beef Toast. 

Take some cold corned beef, | oz, butter, 2 eggs, 1 tablespoonful milk, 1 table- 
spoonful gravy, pep,per, squares of hot toast., Mince beef, put butter into a' saucepan, 
add meat, milk,' gravy, season with pepper. Beat 2 .eggs and stir in■ until the 
mixtixre thickens j then pour on squares of toast. 
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Toad in tlie Hole, 

Take slices cold corned bcefj T lb. fionr, 2 eggs^, 1 pint inilk^ salt^ X-^TP^^’* 

:Sonr in a basin with salt. Beat eggs in milk azid stir iato' ‘flour gradiialhx, beating 
irell ail tke time. Cut meat into neat pieces and place in a well-greased baking' tiri;, 
p>oiir orer the butter,, and bake in a hot oven for one hour. 

Corned Beef Surprise 

Take f lb. corned beef. 1 oz. butteig 1 02 . flour, 1 cup milk, 3 eggs, salt^ 
pepper, small .onion. Put beef and onion through mincing machine, make a thick 
sauce with the Is utter, flour, and-milk, add beef, salt, and pepper, and mix -weU.. 
Tben add beaten egg-yolks and cook for five minutes. AlloW' to cool, then fold in 
stiflly-beaten egg-whites and bake in a deep buttered piedish for three quarters of an 
boiir. 'Serve at once. 

Corned Beef Rissoles. 

Take cold corned beef, 1 small onion, breadcrumbs, herbs, x)epp€r, salt, 1 table- 
spoonful chutney, egg, a little gravy. Put beef and onion through mincing machine^ 
mix with breadenimbs, salt to taste, pepper, chutney. Moisten with half of egg 
and gravy, and shape into roils or balls. Dip in egg (using the half left over),, 
then breadcrumbs. Fry in hot fat. 


KIMG GEORGE ¥. AS A FARMER. 

It was not till 1S63 that Sandringham became part of the Koval estates, for' 
In that year tlie late King Edw'ard TII., as Prince of Wales, bought the original 
property, which included the parish of Sandringham, the parishes of west 
Kewton, Wolfertoii, Babingley, and portions of Bersingham and Appleton. This 
estate passed to King George Y. through Queen Alexandra. The problems of 
changing to early maturity stock and finding by experiment th'e best commercial 
beast for British farmers had no greater enthusiast than His Majesty. 

At Windsor His Majesty's historic estate comprises about 550 acres. The 
Windsor stud comprises about 175 head of beef and dairy stock, 300 breeding 
ewes, and a small select herd of pigs. Actually there are five herds of cattle—two 
of S'hortlioni and one each of Hereford, Devons, and Jerseys. 'The non-pedigree 
Shorthorns are of dairy type, and, together with the Jerseys, they provide the milk, 
butter, and cream for tlie^ Koyal household. When the King and Queen were in 
resideiies at Buckingham Palace the dairy produce and eggs were sent up from 
Windsor every day by car. The beef stock are a magiuficent lot, and are repre¬ 
sentative of all the best British strains, with their x>roven first crosses. Many are 
already famous by their prize-w-inning at the English beef stock .show's, and several 
were sold at high "figures to Argentine, Brazil, and Rhodesia. 

Sandringham is a magnificent estate. King George T. was the second Koyal 
farmer, at Sandringha,m, and it was because he was'"the x^ersoiial owner of the 
beautiful Norfolk Estate, bought and developed by his father, because he practised 
the oldest industry in the laud there so well and progressively, sharing with his 
felloTv-farmers the changes of fortune and the struggles and successes that they 
brought,' and because at Sandringham he was the Royal Squire and a model to all 
who possessed and farmed large estates, that his Norfolk home had a peculiar interest 
and appeal to agriculturists throughout the Empire. In all that wms done within 
the estate on his own and his tenants’ farms he took the closest ‘Interest. Like 
Windsor, it was kiiowm ■ best for its pedigree livestock. There the famous Red Foil 
stud established by King Edward VII, in 1886 was maintained. ■ In smaller stock 
his late Majesty'’s'flock of 'Southdown sheep, dating back to 1870, preserved royally 
the proud, name of their breed. The rams were in much demand overseas, and 
Australia had ■ been fortunate in recent years in acquiring several high-class sheep 
from this stud. 

Our late Sovereign and farmer King’s interest m farming was not confined 
do events that met the public eye.. It was more personal—^more intimate. Ho had 
'an ingrained love for a good beast, be it. Shorthorn, Plereford, Devon, or Angus. 
He had a love for a 'good horse and a good job of-farming. ,He took a lively interest 
in the Koyal farms ,of Windsor, Sandringham, a.nd Balmoral, .and when away from 
them was always anxious to receive periodical reports from his land ste.wardsl 
'On his return he was soon inspecting the. farms and "discussing plans for the future. 
■King George’s,sons, on their ambassadorial tours of the Empire, kept him in constant 
touch with the- stock a.nd land developments in each Dominion. It'was in these 
personal considerations and in his intimate knowledge of the progress o.f his subjects 
and concern for their welfare that the King shone as Squire, as Lord of the'Manor. 
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RAINFALL IN THE AGRICULTURAL DISTRICTS. 


Table showing'' the Average' Uainfael for'-'the month of J'fne in 'thE'A(xRigitltoral. 
Distriots, together with Total iiAiNFALL dctrinq 19^6 AND 1935, FOR Comparison. 
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■ Ee- 
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1930. 

■ i 

June, 

1935. 

June. 

Eo.of 

Years' 

Ilc- 

corcls. 

June, 

1930. 

Ji'iniv 

1935. 

North Coast, i 

In. 


In. 

In. 

Central Highlands. 

In, 


In. 

In. 

Atherton 

'1*53 

35 

3*90 

0-57 

Clermont .. 

1*07 

65 

2-51 

1*27 

Cairns .. ,. i 

2-80 

54 

8*12 

1-89 

Gindie 

i-44 

37 , 


0-78 

Cardwell 

2-03 

64 

2*S2 

2-41 

Springsure .. 

1-77 

67'" 

1-91 

I-IO 

Cooktown 

1-9S 

60 

4*29 

1*33 






Herberton 

i-;!.4 

50 

2*68 

0-86 






Ingham .. , ,. 

2*3(j 

44 

4*50 

2-49 






Innisfaii 

7-16 

65 

13-64 

7-11 






Mossman Mill 

2*22 

23 

9*50 

b*40 

Darling Downs. 





Townsville ., 

1-32 

65 

4*90 

0*40 











Dalby 

1-67 

66 

1-50 

O'iS 

Central Coast. 





Emu Vale .. 

1*50 

40' 

1-27 

0*07 


«■ 




Hermitage ., 

1*74 ' 

30 


0*03 

Ayr .. 

1*42 

49 

5*37 


Jimbour 

1*66 

48 

0-79 

0*07 

Bowen 

1-59 

65 

5-06 

0-07 

Miles 

1*78 

51 

1*29 

0*13 

Charters Towers 

1*25 

54 

5*23 

1*16 

Stahthorpe .. 

1*92 

03 

1*27 ' 

0-44 

Mackay 

2*62 

65 

10*31 

0*68 

Toowoomba 

2-39 

64 

1*64 

0*18 

Proserpine .. 

3*17 

33 

11-44 

0-83 

Warwick 

1-74 

71 

1-08 

0*2{> 

St. Lawrence 

2-45 

65 

6-39 

0-46 






South Coast 










Blggenden *. 

2'IG 

37 

5-48 


Maranoa. 





Bimdaberg .. 

2*84 

53 

5*23 

0*52 i 






•Brisbane 

2*71 

85 

1-90 

0-00 ! 

Eoraa 

1*57 

62 

1*29 

0*38 

Cabooltiire .. 

2*6S) 

49 

2-17 







Childers 

2*40 

41 

3-90 

o’'i 2 i 






Crohanihurst.. 

4*67 

43 

4-57 

0-46 






Esk. 

2*22 

49 

2-02 

0*05 






Gayndah ,. ' 

1*81 

65 

3*07 







Gyrnpie .. ' .. 

2-{i0 

Of) 

3-65 

0-il 

State Farms, d:c. 





ICiikivan 

2*10 

57 

3*47 

0-05 






Maryborough 

2'9U 

65 

4*(>1 

0*02 

Bimgeworgorai 

1*30 

go 

P2'0 

O-O'T 

Namhoiir 

3*72 

40 

4-80 

0*03 

Gattbn College 

1-82 

37 

1*96 

o-os 

Nanango 

1*98 

54 

2*13 


Kairi 

1*46 

22 



Eockharapton 

2*55 

65 

4*07 

0*40 

Mackay Sugar Ex¬ 





Woodford 

; 2*9U 

49 

2-57 

1 

0d»4 

periment Station 

2-31 

30 

9-00 

0-8t'> 


A, S. EICHAEDS, Divisional Meteorologisrt 


CLIMATOLOGICAL TABLE—JUNE, 1936. 

COirpiIED PKOM TEMOIlArmO Ebpoets. 


Districts and Stations. 

IKS 

S 

o 

I £ S 

o 

’*4 , 

Sha 

.DE TEMTERATHRE. 

BAIN 

''FALL. 

. 

1 Means. 


Extremes. 

1 

Total. 

'Wet' 

Daysv 

Max. 

Min. 

Max. 

Date. 

1 Min. 

Date. 


In. 

Deg. 

Deg, 

Deg. 


Beg. 


Points. 


Cooktown ,. .. ' 

29*90 

77 

07 

84 

2 

52 

30 ’ 

429 

11 

Herberton . 

.» 

68 

53 

78 

1 

30 

29 

208 

:10 

Bookhampton 

30-1.2 

72 

56 

, 82 

6 

40 

25 ' 

407 

9 

Brisbane ' .. .. 

30-16 

68 

51 

70 

'5 

42 

28 

190, 

8 

Barling Downs. 










.Dalby ... ' 

80*18 

65 

41 

79 

5 

SO 

16, 30 

150 


Stanthorpe 

60 

60 

34 

72 

5 

23 ' : 

16 

127 

7 

Toowoomba , 

.. 

63 

43 

75 

5 . 

31 ' 

15 

164 

5 

' Mid’Interior. \ 










Georgetown' 

30*01 

79 

59 

88 

4,5 

36 

''28: 

' 156 

G 

Longreach .. ... 

30*16 

71 

46 

8X 

11 

31 

'24,25 

69 

3 

Mitchell 

30*20 

65 

38 

80 

4 

.' 28 

10,17 

143 

t, 6 

WeMern.' 










Burketown .. ' .. 

30*04 

70 

57 

88 

10 

45 

24' ' 

26 

2' 

Boulia . 

80-10 

70 

46 

85 1 

10 

,, 39 

17,26, 

4 

1 








20 



TharttOtTnindah ' .. 

30-21 

63 

40 

76 

10,11 

31 

16 

103 

7 
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ASTRONOMICAL DATA FOR QUEENSLAND. 

Times Computed by D. UGLINTON and A. C. EGLINTON. 


TIMES OF SUmiSE, SUMSET, 
AUD MOONRISE, 


AT WARWICK. 


MOOmiSE. 



August, 

1936. 

September, 
1936. 1 

i 

Aug.,' ; 
1936. i 

Sept. 

1936. 


Rises. 

Sets. 

Riles. I 

Sets. 

Rifles., 1 

Rises. 

1 

6*35 

5*21' 

6*7 

5*37 

p.m. ! 
3*26 

p.m. 

5*23 

2 

6*34 

5*22 

6*6 

5*37 

4*29 

6*28 

3 

6*33 

6*23 

6*5 

5*38 

5*33 

7*34 

4 

6*33 

5*23 

6*3 

5*38 

6*38 

8*42 

5 

6*32 

5*24 

6*2 

5*39 

7*41 

9*49 

6 

6*31 

5*25 

6*1 

5*39 

8*44 

10*66 

7 

6*31 

5*25 

5*59 

5*40 

9*47 


8 

6*30 

5*26 

5-58 

5*40 

10*56 

a.m, 

12*1 

9 

6*29 

5*26 

5*5 <' 

5*41 

.. 

1*1 

10 

6*28 

5*26 

5*56 

5*41 

a.m. 

12*4 

1*56 

11 

6*28 

5*27 

5*55 

5*42 

1*5 

2*43 

12 

6*27 

5*27 

5*53 

5*42 

2*8 

3*24 

13 

6*26 

5*28 

5*52 

5*43 

3*5 

3*53 

14 

6*25 

6*28 

5*51 

5*43 

3*59 

; 4*34 

16 

6*24 

5*28 

5*50 

5*44 

4*44 

1 5*7 

16 

6*23 

5*29 

5*49 

5-44 

5*25 

; 5*38 

17 

0*22 

5*29 

5*48 

5-45 

6*1 

: 6*8 

18 

6*21 

5*30 

5*47 

5*45 

6*33 

6*39 

19 

6*20 

5*30 

5*45 

5*45 

7*5 

’ 7*24 

20 

6*19 

5*31 

5-44 

5*46 

7*36 

i 7*52 

21 

6*18 

5*31 

'5.-43 

5-46 

8*9 

' 8*30 

22 

6*17 

5*32 

5*42 

5*47 

8*41 

; 9*15 

23 

6*16 

5*32 

5*41 

5*47 

9*15 

i 10*4 

24 

6*15 

5*33 

5*40 

5*47 

9*52 

: 10*38 

25 

6*14 

5*33 

5*39 

i 5*48'' 

10*33 

11*55 

26 

6*13 

5*34 

CO 

1 5*48 

11*21 

p.m. 

12.55 

27 

6*12 

5*34 

5*37 

5*49 

p.m. 

12*13 

i ■ , 

i 1*59 

28 

6*11 

6*35 

5*3'6 

5*49 

1*10 

' 3*2 

29 

0*10 

5*35 


5*50 

2*9 

4*7 

30 

6-9 

5-36 

5*35 

5*50 

3*13 

6*13 

81 

6*8 

5*36 

5-34 


4*17 



Pliases of tli@ Moon, OcenltationSi &e, 

3 Aug.j O Moon 1 47 p.m. 

10 „ Last Quarter 6 69 a m. 

17 „ ® New Moon 1 21p.m. 

25 „ (f First Quarter 3 49 pm. 

Perigee, 7tli August, at 1.48 a.m. 

Apogee, 22nd August, at 7,12 p.m. 

On the 15th Uranus will become stationary 
amongst the stars of Aries. 

On the same date at midnight an attractive 
picture will be formed by the nearness of Mars to 
the Moon in a narrow sickle-shape. 

On the 17th the planets Mercury and Keptune 
will be apparently within a degree of one another, 
hut the orbit of Neptune being 2,791,750,000 miles 
from the Sun and that of Mercury only 35,958,000 
their real distance apart will be more like 
2,755,792,000 miles. 

I On the 23rd Venus and Neptune will apparently 
I be within half a degree of one another, but the 
I enormous distance of Neptune’s orbit from the Sun, 

I as quoted above, and that of Venus being 67,190,000, 

I they will in reality be 2,791,750,000 miles apart., 

I On the 26th when Scorpio, head inclined, is going 
westward Jupiter and the Moon will be seen near 
Alpha Scorpii (Antares) the brightest star in the 
constellation. At 0 p.m. Jupiter will be 2 degrees 
northward of the Moon. 

Mercury rises at 7*10 a.m., 35 minutes after the 
Sun and sets at 5'.58 p.m., 37 minutes after it on 
the 1st; on the 15th it rises at 7-27 a.m., 1 hour 3 
minutes after the Sun and sets at 6-59 p.m., 1 hour 
31 minutes after it. 

Venus rises at 7*11 a.m., 36 minutes after the 
Sun and sets at 6-1 p.m., 40 minutes after it on the 
1st; on the 15th it rises at 7*10 a.m., 46 minutes 
after the Sun and sets at 6'26 p.m., 58 minutes 
after it. 

Mars rises at 5*54 a.m., 51 minutes before the 
Sun and sets at 4-12 p.m., 1 hour 9 minutes before 
it; on the 15th it rises at 5-22 a.m., X hour 2 
minutes before the Sun and sets at 4*0 p.m., 1 hour 
28 minutes before it. 

Jupiter rises at 1*15 p.m. and sets at S*1 a.m. on 
the 1st; on the 15th it rises at 1*23 p.m. and sets 
at 1*1 a.m. 

Saturn rises at 8*32 a.m. and sets at 9-4 p.m. on 
the 1st; on the 15th it rises at 7*34 a.m. and sets at 
8*6 p.m. 

During this month the Southern Cross will be 
on its do^’viiward path towards the west during 
the evening hours. It will reach its extreme western 
point about 10 p.m. on the 1st, and about 8 p.m. 
on the 31st, and being horizontal it will be at a 
hight above the horizon equal to the latitude of 
the place where the observer is situated. 

1 Sept. O Full Moon iO 37 p.m. 

8 „ 3) Last Quarter 1 13 p.m. 

.1^ 9» 0 New, Moon : 3 41 a.in. ' ' 

24 „ ’ {[ First Quarter 8 12 a.m. 


Perigee, 3rd. September, at 8,48 p.m. 
Apogee, 19th September, at 10.42 a.m. 


For places west of Warwick and ■ nearly in the same latitude,' 28 degrees 12 minutes S. 
add 4 minutes for'each degree of longitude. PoF' example, at: Inglewood, add 4 minutes to^ the 
times given above for Warwick; at' Goondiwindi, add 8 minutes; at St George, 14 minutes; 

' at Cuniiamulla, 25 minutes; at'^Thargomindah, 33 minutes,; and at Oontoo, 43 minutes. 

The moonlight nights for each month can best be ascertained by noticing the dates when 
the moon will be in the first quarter and when full. In the latter case the moon will rise 
somewhat about the time the sun sets, and the moonlight then extends all through the night; 
when at the first quarter the moon rises somewhat about six hours before the sun sets, and 
it is moonlight only till about midnight- After full moon it will be later each evening before 
it rises, and when in the last quarter it will not generally rise till after midnight. 

It must be remembered that the times referred to are only roughly approximate, as the 
I'elative positions of the,sun,'and moon vary considerably. 

[Ail ,the particulars on, this; page were computed' for'this Journal, and should not he 
reproduced without acknowledgment.] 







AWMJJAIj EATES of SUBSCEIPITOI. , : 

Farmers, Graziers, Horticulturists, and Schools of Arts, One Slillllag*. 
members of Agricultural Societies, Fiye Siiiillngs, including postage. General 
Public, Ten slilillngs^ including postage. 





VoL. XLVI. ..^ j .- Part.? 


Event and Comment 

An Imperial Show. 

is not only a Queensla,nd Bliow; it is far more tliaii that—it is' 
^ an liniierial Show/’ said His P^xcellenoy the Governor,' Sir Leslie 
WilsoOj in opening* the Brisbane Exhibition ohieiaiiy in the presencxvof 
a large gathering of representative citizens. They showed^ continued tlih 
Governor, that day at the Exhibition, and in many othcn* ways, an Enipirt^ 
bonnd together by ties of loyalty, by ties of affection to tlie Throne, by an 
identity of interests, and by a similarity of customs, and, above all, an 
Empire which stood for liberty. No such Empire had been known in 
the world before—not even in the days long since gone by, even in the 
days of the great Eoman Empire. The Association’s address had quoted, 
the beantifnl words of Brnnton Stephens, at the opening of tlie first 
Exhibition held here in 1876—exactly sixty years ago. They had pro-r 
grossed since that year, due to the stout hearts, enterprise, and courage,? 
in the early years, of the great pioneers of the past, hut if ever there 
was a State blessed , by Divine Providencse' in all its natural wealth, it 
was .'Queensland. Let them, therefore, put to the best use for the heiiefh, 
of the greatest number, the good.gifts with which they were blessed,,ahjl"' 
let each one in every sphere of life devote his life to this great aim. ; 

The Future of the Chilled Beef Industry . 

^HE Meat Hall, inwhich was disjfiayed a complete range of animal* 
^ products and derivatives, was one of the outstanding features of the’ 
Brisbane Show—one of the greatest events' of Queeiisland’s agricultui'ah 
year. The Hall was opened officially by the Premier,' Hon. "W, Porgah 
Smith, who,'in'the course of a notable 'address to a large .assemblage b.f 
graziers and','others' interested in. the development'of'our'e'xport'trad^^'; 
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-"' said that siiS | war Sowtli American countries liad, with eliilled beef, 
Tirtiiaily tlie English import trade, lea^ung little demand 

frozen beef, at that, only on low price levels. 

That was the state of affairs when the Ottawa Conference was held 
iii 1932, and it was clear to him, when he visited England in 1934, that 
the* Ottawa Agreement, so far as it applied to beef, had brought no 
improvement to the unfavourable situation of Australian cattle producers. 

During 1935 negotiations for a long-term beef agreement were con¬ 
tinued ill London between the United Kingdom and Australian Govern- 
ineaits. Negotiations were resumed this year, and his recent visit to 
England afforded him the opportunity of further discussing the matter 
with the British authorities, and of eollahorating with the Federal 
Ministers then in London. 

It had, in fact, always been his opinion that to arrest the development 
of the cattle industry would mean, in effect, that little or no further 
development could be expected in the vast areas of cattle country in 
Queensland, the Northern Territory, and North-western Australia, and 
the more intensive use of these areas was admittedly to-day one of 
Australians most outstanding problems. 

It had been claimed by people with various interests in Argentina 
that with respect to beef Australia could never become a strong com¬ 
petitor ill the markets of the United Kingdom, into which South American 
countries export almost 5,500,000 quarters of chilled beef annually, 
as compared with about 1,000,000 quarters exported from Australia, 
which, until recently, were shipped as frozen beef. Such claims, how¬ 
ever, are made after Australian beef producers have suffered more or 
less bankrupt” prices for frozen beef during the last fifteen years, 
and who, in endeavouring more recently to land chilled beef on English 
markets, have had to overcome many difficulties. 

It was his firm belief that, given certain eireumstanees, Australia 
could become a much more important supplier of beef to English markets 
than she had been in the past, and export meat of a quality and in a 
condition suitable to English consumers. 

The first essential is that as the quality is improved to the desired 
standard the beef must be exported chilled instead of frozen, and that 
chilled beef should he aboard ship for the least possible time. 

Under present transport arrangements the hulk of chilled beef 
exports^—the most highly perishable product we export—are the first 
Australian loading, and are required to traverse the equivalent of almost 
half the distance between Argentina and England before it actually 
leaves the Australian coast. This long voyage naturally depreciates the 
appearance of the beef wdien offered for sale in English markets. 

In examining the Australian exports of beef, pork, mutton, lamb, 
'""butter, and cheese, lie found'that of the total of'those refrigerated pro- 
. 'duets—some 320,000 tons—95 percent, is shipped from the three Eastern 
/-'States, and 44 p'er.'cent. from Queensland alone. 

-/Gontihuing,' the Premier, said: ‘‘There is, of course, not only an 
' ''■ inter-relationship between the producing interests of these various com¬ 
modities, but there is an interdependence, inasmuch as one class of 
product assists the 'other in securing adequate transport tonnage. , In 
Amy' opinion, "therefore, there is an obvious answer to the question of 
the, means of' furthering''the joint'meat and/butter interests 'of 
Eastern Australia, , which 'is ' that,' insteadycP'the general 'route 
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for vesselsJi-ading between Australia and tlie United Kingdom being 
soiitlnabout, a sufiicient number of vessels tO' provide a. weekly 
servi,ee for refrigerated produce and general cargo slioiil.d come 
out to Australia via Torres Strait, making Melbourne tlie final 
outward port, from where, also, the homeward voyage via Torres 
Strait should begin. I am aware, of course, that such a service woiild 
require siiifieieiit depth at the Queensland loading ports, and that 
perhaps, also, so as to reduce the loading time to a minimum, eonsidera' 
tioii would need to be given to some plan of centralising the loading to 
a fewer number of ports, but these difficulties are not insuperable. 
The chief consideration is that a service via Torres Strait would not 
only serve the requireiiients of the shippers of refrigerated produce in 
the Eastern States, but it would make possible, and so far as I can see 
will be the only means of making possible, the proper development of 
the areas of the northern belt of Australia. In beef production the 
difficulties of distance between Australia and the United Kingdom would 
be overcome immediately, and with that difficulty out of the way it 
is possible to. visualise a complete economic i^eorgaiiisation of beef pro¬ 
duction, as between the functions of breeding and fattening. While we 
have vast breeding areas, undoiibtedly we also possess, in many of our 
reliable coastal areas, country highly suitable for the fattening of cattle, 
and this subject at the present. time is being studied seieiitifieally ami 
with promising results. 

Mr, Forgan Smith added that the undeveloped tuea of Northem 
Australia was a matter of concern, not only to Australians but to the 
people of the whole Empire, 

Confidence In the State . 

^I^'‘ONPII)BNOE spells prosperity j distrust generally means adver- 
^ sity.’’ That was the keynote of an impressive speech by the 
Governor, Sir Leslie Wilson, at an importaot Show week function. 
Some people, he added, thinking on the great problems confronting 
the world to-day, were inclined to believe they -were impossible of 
solution. There was nothing impossible in this wmrld, and he would 
like to see the word ^'impossibleremoved from the dictionary of every 
person in a country like Queensland. 

Addressing the same gathering, the Minister for Agriculture and 
Stock, Hon. Prank W. Buleoek, said that this year’s Show struck a 
note that wuis in the ascendant in the State to-day—a note of confidence. 
When His Excellency had said that nothing wms impossible his own 
mind went back over the history and development of agriculture in 
Australia,' and 'he agreed'that nothing was impossible. ■ Things that 
were regarded as incapable of attainment in other years were now 
aecomplMied fasts. , ,Oniy a few years ago' wdieat was. being imported;, 
to-day Australia was a granary contributing to world supplies.Until 
fairly recently^the'cry that Australia could not ship'chilled beef was 
ringing in their ears; yet to-day Australia was shipping'„chilled b'eel 
equal to anything finding its way'to the 'Smithfield market. ' 

They could not hope for an expansion, of land ''consciousness 'unless 
they could show what the land was capable of producing. The most 
potent factor in developing that consciousness was the splendid array 
they saw on every side that day. Some people had no confidence in 
anything. ' Some decried agriculture,', but it . was worth remarking that 
both His'Excellency’s son and the son' of the Premier were,training 
for careers'on, the land. ' ' 
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Tl]e Species of Diplodia /Iffecfing Fores! 
Trees In Queensland. 

' H. E. YOUNG-, M.Sc.Agr., Assistant Plant Pathologist. 

S INCE the planting of exotic species of Pinus on a plantation sea],e 
was first coniinenced in Queensland the most important fniigns 
parasites on the living trees have been relegated to the genus Diplodia. 
Two distinct species have been identified, and the nature of the injury 
■caused by them is typically the same. 

'■ " The first definite record of the disease caused by one of these 
iungi was in August, 1930, when the death of the leading shoots of 
■Pimis radiaid^ at Beiiarkin, in the Brisbane Valley, was reported by 
E. B. Morwood, Plant Pathologist, as being caused by a species of 
/Diplodia, , In May of the previous year what may have been an earlier 
observation of the disease was made in the same locality when a 
diebaek of the leading shoots was noted but no pathological examination 
made. 

The next mention of the disease was in December, 1932, when, 
following a severe hailstorm, there was a heavy incidence of the 
infection. Since this date there has been a recurrence of the trouble 
during the warmer months of each year. It has appeared in the 
meantime at Imbil, in the Mary Valley, where, again, the chief host 
is Pinus radiata, the same fungus being associated with the lesions. 

In Septexnber, 1934, a tree affected with Diplodia diebaek was 
found at the forestry plantation at Beerwah, and in October a number 
of trees succumbed to the disease. Affected trees were found throiigh- 
oiit the summer. The fungus associated with the trouble in this 
locality proved to be a species of Diplodia which differed from that 
-.found on radmta. in other localities, and so far the attack of 

Dinus spp. by this particular pathogen has been confined to Beerwah. 

•' Owing to the possible extension of the damage caused by these 
two^ fungi, considerable attention has been focussed on the disease 
' ’tluring the last two years. 

- Identification of the Fungi Associated with Diebaek, 

Specimens of diseased material and pure cultures of the fungi 
;^sociated with . the two ^ types of diebaek were forwarded to the 
Imperial Mycologieal Institute, and the organisms were kindly ide.nti- 
fied^by S. P. Ashby. The species associated,with “diebaek’'’ of Pinus 
. proved to he Diplodia pinea Desm. Eickx., whilst that asso¬ 
ciated with; diebaek of Pinus tmda and P. carihma at Beerwah closely 
rnsemhled _ Mplodia naialensis Pole-Evans. Although the latter fungus 
has not previously been recorded from Pmus, later observations will 
show that there does not appear to be much doubt as to this being its' 
'rightful designation. 

Proof of Pathogenicity of the Fungi Associated with Diebaek. 

Specimens ot.Pinus insularis, P. pafula^ p. Mda, and P. carihm 
have been successfully inoculated with pure cultures of Diplodia pinm 
isolated,from P. radiala (Table 1). The inoculations resulted in thC' 
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pTodTiction of symptoms typical of diebaek, followed ;by deafck ,(jfj 
the plants. The usual inoculation procediire adopted was to take 
young, actively growing culture in a petri dish, and having cleaned ; 
with alcohol the .site w-here the inoculation w^as to be carried , out the-, 
tree was wounded with a sterile scalpel. The scar was; approximately! 
1 inch long and | inch wdde. 



Plate 131. 


Left .'—^Healthy plant of Piti-us eaHbaia. ' 

Sight — Finus earibcea plant artificially inoculated with DiplodHa pineg, lesuMng ia' ■ 
diebaek and finally death. ' ; ' 

A piece of the inoculnm was then removed from the edge of plate r 
culture, and, aseptic precautions being observed, it was placed on the * 
wound. A swab of d'amp, sterile cotton wool was then placed hver- 
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the inoculated wound and the whole wrapped with a piece of tinfoil 
After three days the tinfoil and wool were removed* Symptoms of 
diebaek usually developed within three weeks, and when the plant 
or part of it had succumbed (Plate 131), pycnidia of the fungus used 
as an inoculum developed on the dead wood. The fungus was then 
reisolated in the usual manner. 


TABLE 1. 

Inooulatios-s with: Diphodia Pinea Desm. Kickx. 


Tree Species. 

Glasshouse. 

okeh Am. 

! 

Dead. | Diebaek. 

Un¬ 

affected. 

i 

Dead, j Diebaek. 

', Un¬ 
affected. 

P. tmda , 

1 

7 1 

i 


1 

3 


P* mribaea .. .. 

7 


; 3 


P. patula 

7 

I i 


1 2 : 1 


P. insularis .. 

1 7 ; 


I 2 ; I ; 

! ' ^ 



TABLE 2. 

lNOClTLATIOIy~S WITH DiPLOHIA NaTAEENSIS PoLE-EVxANS. 
(Strain isolated from Plnus tmda,) 


Glasshouse. i , OrEX Aik. 


Tree Si^eeies. ; 

1 

Dead. 

Diebaek. 

Un¬ 

affected. 

Dead. 

Diebaek. 

Un¬ 

affected. 

P. taeda .. . . *. •. 

P. caribaea ,, . . .. ■ 

■1 

r. 1 

7 ! 

7' 

1 

1 

1 

i 

.. 1 

' i 

! 


I 

i 

2 

3 


The experiments were then repeated using P. imla and P. mr-lhcea 
as hosts, and Diplodia mdalensis as the inoculum, and similar results 
were obtained 'with this organism (Table 2). 

•The tests were carried out -with pine seedlings approximately 18 
inches in height. Seven plants of each of the species listed were iiioeu- 
iated with 'each fungus under glasshouse conditions,, resulting in the 
death of all the inoculated plants. 

'A'further three plants of each'of the species mentioned' were inocu¬ 
lated with 'B. and the inoculated plants placed in open air 

uonditio,ns in full'sunlight. The damage in these instances was not so 
severe as under'the humid'glasshouse' conditions. All the Pimis twdu 
and P. caribma plants exhibited, diebaek of the plant above the point 
of inoculation, and'in some cases almost down to .ground level, but the 
plants''produced ' healthy,' shoots again below the area of diebaek. 
Pycnidia were formed on the dead tissues.' Two' of the P. patula plants 
succumbed 'and one suffered only from : diebaek, ' from which ' it 
recovered by making ne'w growth from below the' infected area. 'In 
the 'Case of/P. imwUris two'of the inoculated trees died and one recovered, 
as did the,'P. patwia plant 
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In addition, three trees each of F. caribcea and F. iceda were inocu¬ 
lated with Diplodiu natalensisy which ^vas isolated from an infected 
P. tcBda tree at Beerwah. Only one of the inoenlated plants was affected. 
This decrease in the severity of the attack in the open air 'was probably 
due to the low humidities prevailing at the time. 



Plato 132. 

Finns mdiata tree affected'with ■dieback caused, by Fvplodw'^'pifim, Hampton/ 
^Queensland. , : 

Appearance of the Disease as caused by Diplodia pinea Desm. Kickx. 

The disease appears in the sonmier months and is manifested by 
a bronzing and finally browning of the needles on the affbeted area, 
■which is usually a leader or tenninal shoot of a lateral branch. The 
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slioot tlieii wilts and dies, giving rise to tlie popular name of rlieback. 
The trouble spreads dowiiws.rds from the leader attacking the branches 
of the ■ nearest "wliorl belouv and so on down the tree: (Plate 132.) 
Ill niariy eases, however, the fmigns is confined to the terminal shoot 
and does not extend be^mnd it. If the attack eoinmenees in a lateral 
branch the finigris on reaching the trunk of the tree usually first attacks 
the other branches in the same wdiorl before invading other - whorls 
to wdiicli it makes its way by penetrating the tissues both up and down 
the tiiiiik. A number of cases have been noted in which the needles 
wei*e the initial point of attack; from the needles the fungus■ makes 
its way into the branches and may then invade the remainder of' the 
tree. 

A severe hailstorm which-bruises and cuts the bark of'the'tree is 
often, ill districts subject to dieback, followed by that complaint, the 
hail providing openings through which' the fungus can make its, entry. 
The scarring is chiefly on the more exposed parts. of the trees, such as 
the leaders and ends of the lateral branches, and accordingly the diebaek 
in these eases makes its first appearance in those parts of the ' tree. 
Suitable weather conditions following' the hailstorm, are,' of course, a 
necessary adjunct to the appearance of the,'di>seas 0 . 

Ill many cases the tree may produce ne'w shoots from below the 
infected area and continue its healthy growth, but usually w'liere infected 
tissue is present on the tree the disease will again become active and 
cause further diebaek. In the ease of the more susceptible trees the 
diebaek extends until the tree is killed. Sometimes, however, only a 
severe needle cast is caused, and new needles replace them, and the 
tree regains its vigour. "Where a diebaek is present, it would appear 
possible that the whipping of health}- tissue of neighbouring trees with 
this diseased wuod would inoculate the previously uninfected tissues. 

Severely affected trees exude much resin from cracks in the bark 
up the trunks.' On account of this the trunk often has a greyish-white 
appearance. ■ . 

Trees from ten feet in height and upwards appear to be most sus¬ 
ceptible to the condition, those of smaller size being infrequently 
attacked. In such small trees there is, in ordinaiy eireumstaiices, no 
closure of the crowns, consequently the trees are better ventilated and 
the sun reaches most parts of' them. This produces drier conditions 
than are suitable for spore germination and fungus growth. 


On examination of, a dying branch or leader it will be seen on 
cutting the^ bark that there is a browning of the cambium and the rest 
of the cortex. ,This colouration gradually darkens until, when the twig 


Description or Plate 133. 

' BiagraminatiC ' drawing of 'a section of a Finns ^ ra&iaia stem illustrating 
'mfeetioa by Fiplo-dia 

''(a) Ostiole of pjmimm. (?*) Xjlem. 

Xb) Cuticle., (i) Medullary ray. 

"(€} Parenchyma. ^ (j) Epithelial cells of'resin passage. 

/(S) Eesiii'passage. . (^") Deyelopmg spore, 

(e)' Fungal hyphm. (1) TJniseptate spores. 

(/) PMcem.', '' - . (m) Unilocular spore. ' 

'(g) Cambism.' ■ - • • ' 

, ,.X’' 160 . .... 
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is dead, tlie cortical tissues are black and even the wood below has 
a blue-black tint, and the pith may become darkened. In sections the 
fungal hypiioe may be traced from the cambium through the medullary 
rays to the pith. (Plate 133.) Small pustules appear burstmg through 
the bark oii' the dead wood in the same season, but no pustules appear 
on those parts of the tree which are not quite dead. Pustules occur 
with less frequency on the needles, but \vhen this does happen the 
pustules on bursting through, split the eutiele longitudinally. Both 
fungus and pustules are frequently to be found growing saprophytiealiy 
on the prunings on the ground beneath the trees, and also to a lesser 
extent on dead suppressed lateral branches. 

Appearance of the Disease as Caused by Diplodia natalensis Pole- 

Evans. 

Ill the case of the form of ■ dieback so far confined to Beerwah. 
some of the affected trees, when the trouble was first noted, were already 
dead; in other cases an odd lateral hrancli or a leader was dead and 
red-brown in colour. In speehnens illustrating the earlier stages of 
the disease the foliage of the affected parts had a bronzy-green tint, 
and darker coloured water-soaked looking areas were apparent in the 
needles which were d 3 dng from,the fascicle and towards the tips. 

As in the case of dieback caused b}" Diplodia pinea brown to biaekisii 
discolouration was apparent on lifting the bark, and in more advanced 
eases wliere the wuod was dead incipient pyenidia were found, and in 
the case of a tree wdiieli had evidently been dead for some weeks fiilty 
developed pyenidia maeroseopicalfy similar to those produced by Diplodm 
fnnea .at Beiiarkin and other places were present. The pith was, in a 
number of instances, of a darker colour than normal, and hyphm could 
be traced from the pith through the medullary rays to the cortex. 

In all cases it was the older foliage which suffered first, and because 
this outbreak occurred in early spring during a period of abnormally 
warm and humid wmather for that time of the year, it was postulated 
that the pathogen had probably been working slowly through the tree 
or remaining dormant therein\intil the conditions occurred which suited 
its active development. 

From observations made it was ascertained that the time elapsing 
between the first appearance of the s,ymptoms and the death of the trees 
was no more than six weeks. In the great majority of eases the infection 
commeuced on the soiith-'western side of the trees, which is that sheltered 
from the'drying affects, of the sun and the prevailing north-easterly 
winds. 

Close examination of affected trees revealed no major mechanical 
injuries by' which the pathogen could have madedts entry except in 
one or two isolated eases later in the summer, where in larger trees 
of Pimis twda the entry was traced to pruning scars. '' 

The greater, percentage of trees affected were from seven tn eleven 
feet' in height. The ispeciesy affected were "Pitius 
■ earibma/Mit' the 'latter'.was’ affected to'a 'lesser extent, and showed 
indications of, resistance to the dieback organism. 

A'number of trees, on removal of the, affected parts, recovered and 
made normal,growth, whilst others did not 'respond to the treatment 
but became fully affected. ,In the latter, ease, it was'assumed that all 
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Provides kandy reliable power for 
all tke regular farming jobs and- for 
row-crop work as well- Tbe tread of 
tbe rear wheels is easily adjusted* 

FarmalI-12 turns in a 7-ft- radius- 

is compact and easy to handle . * -, 
does the work of four horses. All 
the year round it is available for 
belt-work. The smartest, strongest, 
all-purpose tractor on the market. 


I Every tractor in the Mc~ 
Cormick-Deering line cuts 
the cost and breaks 
down the hard grind of 
farming work. The Mc- 
Cormick-Deering line in¬ 
cludes Diesel and kero¬ 
sene powered tractors, in 
wheel and crawler types, 
and in sizes to meet all 
requirements. . . 


Don't'fail to give us'a call. We will be glad to 
give you, advice as to your tractor 
requirements. 


NTERNATIONAL HAKVESTER COMPANY 


OF ADSTRALIA PTY. LTD. 


27S-294 R 0 ma Street 


Erisliaiie 








VIII. 


QUEENSLAND AGEICULTtTEALi ' JOURNAL. [1 ^,;,SeFT., 193f 



No greater acliievement has yet been made in combating 
the Blow Fly than the new scientific preparation, PARATOX 
BLOW FLY OIL, the result of years of researcls. by highly 
trained, indtistrial chemists. 

non-poisonous non-Injurious 

PARATOX BLOW FLY OIL repels the attack of the Fly and 

kills Blow Fiy Larvae in a few minutes-without the aid 

of any poisonous constituents. PARATOX contains NO 
' ARSENIC and NO STOCKHOLM TAR; ■ it cannot harm the 
wool or cause irritation to the sheep. PARATOX is of an 
oily nature and penetrates well into the wool,' soothing, 

,. softening , and healing the afiEected area, and although 
easily removed by scouring, will not wash off in the rain. 
Tested by prominent pastoralists PARATOX BLOW FLY OIL 
was unanimously acclaimed as the finest Blow Fly Oil on 
the market. 

PARATOX “B” SHEEP DIP 

Like the Blow Fly Oil, PARATOX “ B ” SHEEP DIP contains 
NO ARSENIC ana NO STOCKHOLM TAR. There can be no 

.irritation to the sheep and no injury to 'the wool. 

PARATOX B completely removes ail Tioks and Lice, is 
economical to use, and is supplied either in PASTE or SOLID 
form. AH PARATOX products are obtainable from your 
local dealer or direct from the manufacturers. 


tAUSTRALIlB 


'DONKIN STREET, 



CHEMICAL 


S'O'UTII BRISBANE. 
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affected material had not been removed. A number of trees from 
vMeb damaged foliage had been pruned showed liealth.y wood 'and: 
no darkening of the cambium, but the pith was darker than iiornlaL 
This seemed to indicate that the fungus might in certain eases -work 
through the pith of the tree in advance of the infected eamhiiim. Ture 
cultures of the fungus were isolated from the pith and thus supported; 
this view. 

The fungus has been found on dead pine branches on the ground 
and on trees which have been infected whilst living. But the cleaning 
of the forest floor of such dead material does not at present appear 
essential. 



Plate 134. 

Mierophotograph of pycnidium of Diplodia. pinm on Pmw radiata. KS filter. 
Exposure 5 seconds. Vericlirome film pact, x 300. 


Species Attacked. 

In 1907 Diplodia pinea Desm. Kickx. was noted as causing a dieback 
in Piniis radiata trees in New Zealand, and the same fungus has also 
caused considerable damage to plantations in South Africa, where 
curtailments of planting operations with that species have in some 
places been brought about by this fungus, : 

. most important host species in Australia for Diplodia piiisa 

IS P'mus radiata. Other species are also attacked but to a lesser extent. 
As already mentioned, this is the chief cause of dieback in Pinus radiata 
piantetioris m Queensland. Other species attacked its.' Queensland are*:—^ 
P. pinastw, P. patvdof, P. fadck, and Cupressus.sem/perwrens. Pmtis 
insukms has been artificially infected/but has not yet been recorded 
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as being attacked in tke field. The same' organism has been isolated 
by the author from P. Twdiata, F. lang^ifoUa, P. P. coultm^ 

and F. pinaster from Northern New South Wales. 

The species attached by lyiplodia natalensis are P. fmda and 
P. mnbcea^ the former being the more susceptible of the two. The only 
locality' in which this organism has been recorded from Pinm spp. is 
an isolated area at Beerwah, wdiere prompt control measures appear 
to have cleared up the trouble. 

Bescription of the Queensland Strain of Diplodia pinea. 

Peritheeia globosej carbonaceous, enimpeiit, about 300 niierons in 
diameter, spores 33 to 45 by 11 to 18 microns, oblong with rounded ends, 
at first unilocular and yelloW'-brown, but later one septate sometimes 
somewhat constricted at the septum and dark-brown. Myeelia brown 
'3 to 4 microns iii diameter. Habitat in bark, needles, medullary rays, 
•and pith of Pimis spp. (Plate 134.) 

Cultural Characteristics. 

It grows rapidly on most ordinary culture media. On potato- 
dextrose-agar the iiiyceliiim is at first wliite and later turns blacfe, and 
stains the media to the same colour. Pyenidia containing spores form 
after the cultures have been left for some weeks, and are usually 
plentiful on the dead wood of Pinns radiata trees in infected areas. 

The optiniiim. temperature for growth is 27*0'^ C. Growd'h occurs 
at a jniriimiini temperature of 10*0^ C, and at a maximum temperature 
of 39*0° C. The growth rate decreases much more rapidly from the 
optiiiiiiiii temperature to the maximum than it does' to the iniiiiiniinL 
Brownies Media a was used in order to regulate the quick growth of 
the fungus to a speed suitable for measurement. 

The fungus'is easily isolated in pure culture from the pitli or 
■cambial regions of infected areas. Single spore isolations are also 
siiecessfiil. 

Weather Conditions. 

The breather conditions during the first authentic attack in 
December, 1932, wmre as follows:—• 

5tli December—Severe hailstorm in the evening. 

Mean maximum temperature—5tli-31st December 32° G. 

Mean iiiiiiiimim temperature—5th-31st , December ,14° G. 

Mean relative liumiditjr—5th-31st December .. 40 per cent. 

Rainfall—5th-31st Deeembe,r .. . . ., 256 points 

Rain fellon six days of the twenty-six, and the period was niarkecl 
by eloiicly days with the rainfall occurring' as vstorms, 

'The attack wms first noticed on the 22nd'December,' and it is assumed 
that the fungus entered the trees after damage had be,en done'by the 
hailstorm which severely bruised and scarred the trees un 5th December. 
On referring'to Plate 134' and consulting. Curve B' o-u Plate 135 it will be 
seen that the temperature range for the period is welt .within that which 
is-productive of' vigorous growth of the parasite. 
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Control Measures Adopted^ 

All diseased trees are removed, attention being paid to tliis during 
tiiiiiniiig operations as well as at other times. 

The planting of Pimts radiaia and P. pinaster has been stopped, 
as these species appear to be very susceptible to this and^ other troubles 
ill Queensland, and are likely to act as a reservoir for the infection of 
other species which have proved to he less subject to attack. 

It is questionable whether the removal of primings from the planta¬ 
tion floor in infected areas is economically practicable. Such prunings 
are usually infected with the pathogen, which spores freely on them. 
However, being on the ground, the spores are not as liable to cause 
infection as are those on the standing trees. 

Insect Associations. 

In some districts, notably in Northern New South Wales and the 
Peeliey district in Queensland, a scale insect, usually referred to as 
Pliermes sp., but generally regarded as belonging to the family Adelgid/ju 
is found chiefly on Pimis radiaia. It does a considerable ainouiit of 
■damage by sucking the plant juices causing wilting, and in some cases 
actual death of the tree. The insect frequents the thin barked parts 
of the plant, and accordingly is found abundantly on the growing shoots 
and just below them. In trees badly infested, however, the whole 
trunk may be paimsitized, and as the insects are covered with a white 
waxy coat the tree is given a greyish appearance. Some trees recover 
from the attack and may become completely free of the insects, but 
usually the infestation continues and the vigour of the tree is materially 
affected. 

The localities infested ■ with Ohermcs are also places in which 
Biplodkt pinea occurs, and wdiile both may and do occur in the absence 
of each other it would appear possible that, in localities where botli 
occur, the fungus may be aided in its destructive work, by the presence^ 
of the insect. The insect, while feeding, wounds the tree, and accord¬ 
ingly makes available possible entries for fiiiigiis parasites, and the 
spores of D. pmea being very plentiful, owing to the heavy incidence of 
infection in some areas, the tree may be readily infected. Trees severely 
affected by Chermes wilt in the terminal slioots, and in this depressed 
■condition are more liable to fungus attack. The dead -wood which results 
from this wilting is' also very susceptible to- invasion. D. pinea grows 
vigorously as a saprophyte on 'dead branches, &c., of Pimis spp.yand is 
found very abundantly on prunings and droppings of pine trees in 
infected areas. ' A dead infected shoot on a living tree, particularly 
when the remainder of the tree has been scarred by Chermes^ would' 
-consequently provide a suitable and'contiguous source of the pathogen.- 
which then might make its way into the living tree through the insect, 
■sears as already described. 

Description of- Diplodia natalensis Pole-Evaiis.. 

Diplodm natedeiisis originally, described by .Evans as' causing 
a decay in lemon fruits in South Africa. ■ It occurs also in Florida, 
■Cuba,, Puerto Rico, California, and the Philippines. It is,, not uncommon 
in Queensland,, causing a. stem and rot in,citrus fruits.' 
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Pyeiiidia are iisiially abundant on the dead wood of citrus trees 
and proTide reservoirs from wliicli spores may be disseminated.. . Tbe 
pyenidia apj)ear during the warmer months of the year. 

The fiiiigns was described by • Evans as follows:—' Pyeiiidia 
scattered, at first covered by epidermis, afterwards Imrsting' through, 
black, iiieiiibraiious, siibglobose, papillate 150-180 microns in diameter. 
Spores elliptical, one septate, not constricted at tlie^ septum, dark' 
coloured, 24 x 15 niierons.' Exospore ornamented by striated bands. 
(Plate 136.) On fruits of ail citrus varieties from Natali ■’ 

The strain isolated from Pinus icecla^ and Pinus caribcea at Beerwaii' 
agreed closely witli this description excepting that the spore measure* 
ineiits differed a little. The Beerwah strain had slightly narrower 
spores, the measureiiieiits being 20-29 x 13-15 microns, whilst those 
from an aiithentic culture of I), naialensis supplied to the Imperial 
,Mycological Institute at Kew by Dr. Doidge (Principal Plant Patholo¬ 
gist, Union of South Africa), were 22-29 x 14-1.6 microns. These details 
were supplied by S. P. Ashby, who also states that the nearest Biplodki 
recorded from species of Pinm is Dvplodm scvpinea (Pr.) Feld., of which 
the spores are brown (not opaque), septate, nonstriate, and not eon-' 
stricted, and 22-27 x 11-13 microns (mostly 23-26 x 13 microns), being 
about the same length but narrower. However, Ashby cannot identify 
this species with that under discussion, and there appears to bo little 
doubt that the fungus is DiplorMa nafalensk. 


Cultural Characteristics. 

Oil most culture media the strain of D, nataUfisis being considered 
grows very rapidly, proclueiiig at first a light to greyish mycelium, 
which later becomes dark a;nd almost black. P^xmiclia .and. spores are 
jirodiiced in old cultures, the fungus fructifying readily on i)otato- 
dextrose-ag‘ar slants kept at room temperature. 

The optimum temperature for.growth is 31-5° 0.,' the minimum 
temperature is 12*0° C., and .the maximum temperature 41*0° 0. (Plate 
135.) In order tO' investigate the temperature requirements' Brown‘s 
Media a wms used. In richer media' the mycelium covered the plates 
too rapidly for convenient measurement. 

Isolation, 

Pure culture>s were readily'Obtained from diseased tissues of Pimis 
imda and Pmm mrihma- ' The pith of diseased trees or infected tissue 
from, beneath the cuticle formed satisfactory inociila. Spore isolations 
'from spores obtained from pyenidia on diseased wood were also generally 
successful. 

Association 'of '''Bieback*' in Pinus at Beerwah with Lemon Trees. 

' 'The"Pinus trees affected in the plantation appeared to be in most 
nases arranged in groups with an odd individual tree scattered about 
the infe'Cted area. The majority of the infected trees were situated on 
areas which had previously been, farmed. On these areas a niimber of 
lemon trees in a very, unthrifty state were still present as remnants of 
the cultivated 'Crops. All'the living lemon trees were stag headed with 
only a few,green shoots coming up from the base and many were com- 
'.'pletelyMead. In most eases there were one or more citrus'trees close 
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to eaeii group of pine trees, affected with diebaekj and in the case of tli.e 
irst discovery of this particxilai" Diplodia diebaek in pioe ti’ees, the tree 
affected was situated close against the south-western side of a large, 
dead lemon tree. Examination of the dead wuod of the lemon tree 
showed it to be severely affected with a fungus which, produced car¬ 
bonaceous pyciiidia; these proved to be the pjmnidia of Diplodia nata- 
lends, the fungus agreeing in every way with the description of the 
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Plate 136. 

Micropliotogx’apli of exosporiuni of sx^ore of Uiplodia natalenms sliowaug 
striations. “Daylite’^ tiiter, exposure 20 gciconds, oil iirimersion objeetivta x ,170(}. 
Verichronie film X3aek. 


Difperexcjes evidenced by Di.ploi)Ia Dxeback as caused by pine a 

AND D. NATALENSIS. 


Bipiodia piiiea. 

Diplodla natalcnsife. 

Species of conifer susceptible— 

P. radiata^ P. pinaster^ P, patula^ 

P, longij'olia, P. taeda, P. couJter% 

P. earibeica, P» insularis, P. mnarU 
enslSy Cupressus sempervirens. 

Species of Conifer siiscep)tible— 

P. taeda, P, caribaea. 

Speed of Development in tbe host— 
Usually slowly but in one case 
within three weeks. 

Speed of Development in the host— 
Usually unth rapidity taking 
approximately nx weeks. 

Distribution—General. 

Distribution—Confined to Boerwah. 

Association with trees not conifers— ’ 

Not associated* 

i ■ , ^ . : 

Association with trees not conifers— 
Common on citrus and other trees. 

'Temperatui'C relations— 

Minimum 10*' C,. . 

Optimum 27* C.' , 

■Maximum 39* C.'' i 

Temperature relations— , , 

Minirnum; 12* ,C. 

Opthmim' 31 .6*', 0.; '' , : 

Maximum 41* C. ■ , ’ 

; Spore measurements— 

33-46 microns x 11-1.8 microns. 

Spore measurements— 

,, 20-29 microns x 13-16 micpons. 

Spore .markings---- ' ' 

^ y Exosporiumplain (Figure 6). . 

Spore markings— • ^ 

S^oeporium-stadate (Figua» bp' , 
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Botryodiplodia Theobromae Pat. 

The only other cliplodia-like fmigu.s which has as yet been recorded 
as a coniferous parasite in Queensland is BotryodiplocUa theobronue Pat. 
This was isolated by E. B. Morwood from the seed of Hoop Pine 
(Araucaria cunninghaniii) which had failed to germinate on the seedbeds, 
and was also found on hoop pine seedlings which had apparently been 
killed by the fungus. The first record was from a forest nnrseiy in the 
KilkiVan district. It has also been recorded on rotted seed from tlie 
forest nursery at Imbil. 



Plate 137. 

Mieropliotograpii of spore of Diplodia fima showing aliscnee of ^mtu-kiiigs. 

'Daylite ■ ^ filter, exposure 20 seconds, oil immersion objective, x 1700. ^erichromo 
film pack. " 

The fmigiis was kindly identified by S. F. Ashby, and may be 
described as follows :—Perithecia black, 200 microns in diameter, some¬ 
times villous, stromata villous,sporeS'27-342cl446 inicroiis,hyaline and' 
unilocular'with thick'walls, then becoming uniseptate and brown, basidia 
hyaline 50 microns long. It is-a very widely distributed saprophyte uhd 
semi-parasite on a wide range ■ of host plants, especially within the 'tropics, 
and niay ; 0 ccur.as a, wound parasite'on citrus, banana, and'other fruits. 

Inoculations on to lemon fruits‘with pure cultures of the fungrm 
produced a^stem end,rot similar to that caused Fy Diplodia naialensis. 
The pycnidia are readily produced on the lemon fruits when old and also 
'on potato-dextrose-agar, after some weeks. ' The .cultural characteristics 
are similar'to Diplodia naMends, ■ 

■ The'iungus has hot yet proved to be 'of any great importance in 
Queensland’forestry practice, ** 
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Reactions of Hoop Pine (Araucaria Cunningliainii) to Diplodia PinnSy 
D, NatalensiSj and Botrodiplodia theobrom^* 

Owing to tlie importance of lioop pine as a timber tree in softwood 
plantations in Q^^^^ensland it wms thonglit that the susceptibility of this 
species to the three fungi' under discussion should be tested. In the ease 
of D. pima and D. natalensis i,noeixlatioiis of hoop pine seedlings were 
carried out at the same time and in the same manner as were the Fimts 
iiioenlatioiis. Six trees w'ere inoculated with each fungus, and in all 
cases the trees proxed to be unsusceptible to attack by these pathogens. 
Small seedlings of hoop pine, 2 inches high, A?ere inoculated with a 
culture of Botrifodiplodm ilieohronuB, the seeds being planted in seed- 
boxes and the plants inoculated in situ. In this instance, the plants were 
killed by the fungus, the injury taking the form of damping off. 



Plate 138. 

MieropLotograpR showing spores of JDiplodia mUlensis, K3 filter, exposure 5 
seconds. '. x 400. 

Summary, 

A brief historical account of the occurrence of Diplodia dieback in 
Queensland forestry areas is given and the two species of Diplodia noted 
in association with the trouble. The species are identified as Diplodia 
[pmea Besm. Kiekx, and Diplodia mtalemis Pole-Evans. 

The pathogenicity of these fungi is established by inoculation studies, 
and both are determined as being causes of dieback. 

The appearance of the disease as caused by each of the pathogens 
is described, and a list of the species attacked by each fungus is given. 

The fungi are discussed individually, and a description of each of 
the two species, noting their morphological and cultural eharaeteristies, 
together with " their temperature, relationships,'is given. The'weather 
conditions prevailing at the time of heavy attacks are included. 



1 Sept., 1936.] Queensland agkiculttteal ..journal. 327 

Insect associations with cliebaek caused by D. pinsa are discussed in 
relation to Chernies sp. 

The association of diebaek of Fimis tcecla and P. caribcea with, 
diseased citrus trees is noted and reasons for concluding that the citrus 
trees were acting as a source of infection advanced. 

The control measures adopted are outlined for both species. 

A summary of the differences between the two diseases is given. 

The occurrence of B&tryodiplodia iheobronua on hoop pine seed and 
seedlings is noted as causing a rot of the former and death of the latter. 
Inoculations of lemon fruits with the fungus are described, and its 
characteristics, cultural and otherwise, are briefly noted. 

The reactions of hoop pine (Arcmcariat cunnmgkamii), an important 
forest tree in Queensland, to inoculations with Diplodia pinea, J>. iwito- 
lenm, and Botryodiplodia iJieobronwi, are noted. 

Thanks are due to Mr. I. W. Ilelmsing for the co-operation received 
in the pi’eparation of the microphotographs. 
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A LIBRARY WORTH JOINING. 

Plave you jointed the postal library service of the Department of 
Tutorial Classes in Brisbane? If you want books that tell you something 
worth knowing about any one of a wide range of subjects, then this is the 
best possible library for the country man to join. There are books on 
horticulture and farming, and on many other sciences. And then there 
are books on history, on travel, and biography, books on world affairs, 
and on economic and social problems. Added to all these there are many 
volumes of the best fiction. Membership of this library would cost you 
only 18s 6d a year. Write to-day to the Director of Tutorial Classe.s, 
corner Edward and Ann streets, Brisbane. 
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Studies on the Biology and Control of the Large 
Roundworm of Fowls, Ascaridia galli (Schrank 1788) 

Freeborn 1923. 

F. H. S. EOBEETS^ B.Se., Animal Health Station, Yeerongpilly. 

IConti'jined from p, 191, August, 1936.] 

PAET III. 

4. THE PATHOflENICITY OF INFESTATION WITH ASCARIDIA 

GALLL 

I. Previous Investigations, 

I^UR present knowledge of tke pathogenicity of A. galli is due largely 
^” to controlled studies by Herrick and Aekert. Herrick^^ reported 
that'the 'first visible effects of an infestation in chicks one month old 
are denoted by loss.of , appetite accompanied by drooping wings, ruffled 
feathers, weakness and decreased activity. Death may occur as''early 
as the ninth or tenth clay. Significant differences in gains in.weight 
were observed between infested and control chicks, especially during 
the first two weeks. Infested chicks may eventually throw off most 
of their worms and recover to a great extent, if not entirely. 

Giiberlet'”^® found that a single dose of 750 eggs to chicks one month 
old may ha%’'e serious effects, causing droopiness and death on the ninth 
to tenth clay. Heavy infestations were noted to be fatal as early as 
the eighth day. These effects were considered by Giibeiiet to be due 
to intestinal irritation and a toxaemia. 

Aekertd siuumarising the results of his investigations, showed that 
chicks two to seven weeks old to -which doses of 1,000 to 2,000 eggs had 
beeii given may lose their 'appetite within ten days. By the twelfth 
day the birds may be visibly affected, with a depressed, Immped-up 
appearance, ruffled feathers, and drooping' wings. The invasion of 
the intestinal ivall by the larvae causes conspicuous haemorrhages, and 
the larvae destroy the intestinal glands. From the twelfth to the 
seventeenth day there is little gain in weight by infested birds, and 
many birds may lose -weight. During this period mortalities may be 
serious. The appetite of the birds that survive may thereafter be 
voracious, and recovery may be rapid. As a result of infestation, the 
thymus gland is greatly 'reduced in' size, and the blood may lose a 
significant portion ofits sugar.' There is marked retardation of 
muscular and osteologieal development, accompanied by excessive 
fjeposition' of imates in the ureters. These effects are considered by 
Ac^kert to' be'due' to'injury to the intestinal wall by the larvse, to loss 
; blood‘from' intestinal temorrhage, to bacterial'infection,' to'partial 
siarVation through loss of appetite, and to the absorption of metabolic 
wastes. "'' 

Itagaki®'^ reported that'in 'Tokyo, Japan, the larvEc cause the forma- 
' tion'.of nodules in the intestinal wall, but makes no other comment 
■ 'upon the. pathogenicity of Ascaridia. ■ , 

Baker-® had noted that in experimentally produced eases of 
ascaridiasis, there is a marked distension of the blood vessels of the 
parenehymatous organs and a noticeable enlargement of the heart. He 
;'has also observed that in chickens that survive the acute stages of 
infestation there is an increased tendency to the formation of neoplasms. 
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As reg^ards tiie effect of the adult worms upon the host^ various 
workers have drawn attention to the emaciation and anmiiia which may 
accompany an infestation. Intestinal impaction has been frequently^ 
reportedj associated in some eases -with a rupture of the intestinal 
wall. 

Aekert^ has recorded an observation regarding the number of woriiiR 
chickens may tolerate, and notes that thirty or more worms may visibly 
affect, and in some eases be fatal to grown birds. Yon Mocsy^®, from 
observations on poultry farms in Germany, reported that as few as 
four to five adult worms ma,y be fatal tO' young eliiekens, and fifteen 
tO' twenty worms to young hens. 

It is generally conceded that this roundworm may also have a 
marked effect upon egg production, thougli, as far as the writer, can 
determine, there is no experimental evidence which confirms this view, 
Ackert and Herrich^ found that • chickens given several doses of eggs, 
sufficiently great to produce marked symptoms of infestation, may 
eveiitually recover and that no effects of the infestation on egg produc¬ 
tion nia}^ 1)6 visible several months later, wdien the birds become mature. 

Other observations on the effect of A. galU upon egg production 
have been made by comparing production before and after the employ- 
ineiit of an anthelmintic. These trials have been carried out under 
field conditions, and the birds have been infested with other helminths 
as well as A. galU. The information secured by these means has been 
very difficult to interpret, as it has been shown that an anthelmintic 
itself may have a depressing actioii upon producing birds, and that sucli 
birds may be<R)me reiniosted shortly after treatment. In some treatment 
t,rials fiarried out by Thomas,however, there were indications that 
tliere may be little coiwelation between the degi’ce of infestation and 
egg ]u*oduction, as tliree of the best layers in the flock under observation 
passed seventy-seven, si,xty-four, and tliirty-seven worms, respectively, 
after treatment. 

has been written regarding the association of leg paralysis 
with A, gain infestation, and in one ease reported by Rover (Cran'd^) 
the paresis completely cleared up when this roundworm was removed 
by treatment. This type of leg paralysis, which is due to extreme leg 
weakness, is not to be confused with neurolymphomatosis gallinarum, 
which disease is now considered to be unassoeiated with joarasite infesta¬ 
tion, though in some quarters the opinion is held that the presence of 
A. gain and other ludminths may assist in the prodiietion of the disease. 

II. Observations Recorded in these Investigations. 

In the' following experiments the pathogenicity of A. galli was 
studied under conditions involving— 

(i.) A single dose of varying numbers of infectious eggs. 

, (ii.) Continuous infestation, in which chickens were feci a number 
of eggs per day. 

(i.) Observations feo-m Experiments in which a Sinole Dose of 

Eggs was BmSployed. 

(a) Birds Employed for Life Cycle Studies, 

The observations recorded here were made on chickens given single 
doses of 50 to 2,000' eggs at thirty days old, and on three further birds 
given 10,000 to 15,000 eggs at forty-three days old, ' (See Table VII,) 

13' : 
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' Doses of 50 and 100 No Txsible symptoms were iiianifestecl 

by any of tlie chickens to which these doses of eggs had been adminis¬ 
tered. 

Dose of 500 Eggs .—'Hie five birds given this dose of eggs remained 
bright and normal up to the period of autopsy, except that the eoriibs 
became pale in colour and there -was slight evidence of intestinal 
li£ejnoriiiage during the third week after infestation. 

'Dose of 1,000 Eggs .—Chickens Nos. 10, 12, 14, and 16 were each 
fed' 1,000 eggs and aiitopsied after twelve, thirteen, fifteen, and seven¬ 
teen days, respectively. With the exception of No. 16, all birds showed 
some evidence of infestation. Prom about the t^velfth' to sixteenth day 
the faeces was diarrheal in consistency and streaked with blood. The 
birds were depressed and not very active, with decreased appetite. No. 
14 was most affected, and at the time of autopsy was humped up in 
appearance, with ruffled feathers and drooping wings. In all four birds 
the combs were pale, ■ 

Dose of 2,000 eggs .—The three birds given 2,000 eggs and examined 
within three days of infestation (Nos. 2, 3, and 4) were not affected 
to any notice able, degree. When the period of infestation wus extended 
to six and ten days, especially with the longer period, however, the 
infested birds showed diarrhoea, decreased activity, and an impaired 
appetite. 

Doses of 10,000 to 15,000 Eggs .—Three eliicbens forty-three days 
old were given a single dose of 10 , 000 , 10 , 000 , and 15,000 eggs, respec¬ 
tively. As early as three da5^s after infestation these birds were con¬ 
siderably depressed, luiinped-up, witli ruffled feathers, drooping wings, 
pale combs and legs, inactive, and with a conspicuously impaired ap])e- 
tite and abnormal tliirst. The next few days were marked by a, rxipidly 
increasing w'ea.kness and diarrhoea, the birds rernaming squatting or 
lying, and showing a disinelination to move when disturbed. By about 
the eleventh day all birds had become extremely emaciated, and were 
voiding blood-streaked feees. Birds Nos. 11 and 13, fed 10,000 and 
15,000 eggs, respectively, died on the twelfth and thirteenth day, but 
No. 15, given 10,000 eggs, was still alive on the sixteenth day when 
it was aiitopsied. 

(h) Group Studies. 

These experiments were undertaken in order to check up the 
observations regarding pathogenicity made during the life cycle studies, 
and also to ascertain, if possible, the pathogenic effects of the various 
stages in the life cycle by'allowing the infestation to extend over a 
longer period. 

In the'first series of experiments three groups of chickens thirty 
days old, each of five birds, wei^e given a single dose of 100, 500, and 
1,000 eggs, respectively. When planning the experiment it was found 
that' a suitable iininfested control group could be secured for 'Group 
. III. only (1,000 eggs). It was therefore decided to select all birds of 
;',ev€n weight for GrO'Up I. (100 eggs) and Group II. (500 eggs), so 
that each of these two ^groups, by being equal, not only in' the initial 
mean' weights, but also in the weight of each individual bird, could act 
as' controls one to the' other. Throughout, all groups were weighed 
weekly, and,, as accommodation was not available for individual birds, 

' they ;were housed in .the respective groups of five. 
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Group I.— This group was fed a single dose of 100 eggs at 

thirty days old. 

Symptoins as iniglit be associated with the feeding of this nuiiiber 
of eggs "Were observed in this group only towards the lattei- part of the 
sixty-tliree-clay period that the birds were kept under observation. 
Commencing from about the fifth week there was, in general, partieu- 
larly in chickens Nos. 38 and 40, a distinct loss of colour in the combs 
and legs and of brightness in the plumage. 


GBAPH No. 1. 

(A)—Actual Meant Weekly Boby Weights. 



(B)—Difpehences between- Mean Weekly Gains in Weight 
OF Groups I. and II. 



y = 0’6 — 0*16x. 

7 = 0 when x = 3*7. 
b significant. 

(i.e.) downward slope. 

Group II,—Thk group was fed a single dose of 500 eggs at 
thirty days old. 

The effects of, this infestation were first observed towards the end 
of the second week. At this time and during the third week the combs 
were pale, the plumage somewhat dull, and the droppings gave evidence 
of a slight ' .degree of intestinal 'haemorrhage. Thereafter all birds 
recovered to a great extent, but towards the 'sixth week Nos. 43 and 45 
again became slightly unthrifty in appearance. As with Group !., the 
period of infestation was sixty-three days. 
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In TaMe VIII. are set out tlie weekly weights in ounces of each 
bird in each group, together with their analyses and the iiiiml)er of 
worms oeeiirriiig in each bird on autopsy. 
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' A preiiinmary interpretation of tliese weights was made by com¬ 
paring the actual mean weekly body weights. of each ^group (Q-raph 
No. 1 (iv).- The plotted points show that during the first few weeks 
after infestation the heavier infestation (500 eggs) was apparently 
responsible for the smaller mean weekly weights of Group I.L The 
cliifereiiees between the mean weekly weights of the two groups showed 
thereafter a gradual decrease, until at about the end of the sixth week 
the difference approached zero, and thereafter favoured Group II. 

An analysis of the "mean weekly gains in weight of the two groups 
shows that up till the end of the third week the group given ■ 100 eggs 
gained more than the group given 500 eggs, but thereafter, except for 
the difference at the end of the fifth wnek, the mean weekly gains were 
greater in the group given the greater number of eggs. 

•Wlien the differences between the, amounts of mean weekly, gain 
ill weight of the two groups are plotted (Graph No. 1 (b)), the points 
are best fitted by a straight line which crosses the axis and has a down¬ 
ward trend which is statistically significant. This line crosses the axis 
during the fourth w^eek after infestation. That is, at this point Gi-oiip IL 
overtook Group L in amount of mean weekly gain, and thereafter its 
gains were greater. As Group I. contained more worms than Group II. 
at autopsy (see Table V'lII.), .it would appear that from this point 
the heavier infestation of Group I. was responsible for infiiieneiiig this 
group's weekly gains to this extent. It is interesting to note that at 
the point where Group II. overtook Group I. in amount of weekly gain, 
that is, during the fourth week after infestation, the worms were 
approaching maturity. 

It may tlim^efore be considered that for the first four weeks after 
infestation a single dose of 500 eggs is more pathogenic tlian a single 
dose of 100 eggs. Thereafter the effects are correlated with the number 
of well-grown worms surviving, being more conspicuous in the ease of 
the heavier infestation. 

GBAPH No. 2, 

(A)—^Actual Mean Weekly Bony Weichts. 
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(B)—Differences between Mean Weekly Gains in Weight 
OP Q ROOTS III. AND IV. 



Group III.—This group was fed a single dose of 1,000 eggs at thirty^ 

days old. 

At tlie end of tlie first week all birds were somewbat depressed, and 
in some of the birds the droppings were diandieal in consistency. 
Prom the twelfth to the seventeenth day the droppings were tinged 
with blood and the birds showed loss of appetite and activity, with 
pale combs and dull plumage. Chicken No. 50 was most affected, with 
drooping wings and ruffled feathers. By the end of the fourth week 
all birds had recovered to a great extent, and except for pale combs and 
dull plumage showed no other evidence of infestation. 

The weekly weights of this group and of the uninfested control 
group, Group lA^., are compared in Table IX., in which is also given 
the number of worms found at autopsy in each bird of Group III. 

A consideration of the actual mean weekly body weights of 
Group III., and of its control, Group IV. (Graph No. 2 (a)) shows 
that up till the end of the third week the mean weekly weights of the 
uninfested group gradually drew away from those of the infested group. 
After the third week, however, the gi’aph indicates that the infested 
birds recovered to some extent, so that thereafter the plotted points 
for the two groups follow a somewhat parallel course, the mean weekly 
weights of the control group being always the greater. 

An analysis of the differences between the mean gains in weight 
per week of each group shows that up till the end of the third week 
the gains were greater in the controls. Then followed a short period 
of two weeks in which the infested birds gained in weight to the greater 
extent. The fact that the amount of gain during the sixth week again 
favoured the controls may possibly be due to the number of well-grown 
worms in tbe infested group adversely influencing its gain. 

When these differences in amount of mean weekly gain of the two 
groups were plotted no mathematical curve could be fitted, to the data 
supplied, as no definite turning point or point of zero difference could 
be determined (Graph No. 2 (b)). The fact that one difference is 
statistically significant, namely, 140 oz. at the third weighing, shows, 
however, that the fall of the graph to below zero has a definife downward 
trend. .' , , ■ v . ^ ::1-. ■ 
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The, interpretatioiL given this analysis indicates that the birds ^in 
Group III. were aifected during the first three weeks. Thereafter fol¬ 
lowed a period of recovery, but the upward trend of the graph cliiring 
the sixth week shows that Group III. were once more affected, probably 
on this occasion by the infestation of well-grown wmrms. 


GRAPH No. 3. 

(A)—Actual Mkan Weekly Body WMairrs. 



Plate 143. 


(B)—Differences between Mean Weekly Gains in 
OF Groups V. and VI. 
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Vr—TMsyrmip was fed a single 'dose of 1,000 eggs at forty-five 
” ■ ' , '. . days old. ' ' [ 

Tlie £nar expemaent in this series was to determine the effect of 
a single dose of 1,000 eggs upon chickens forty-five days old. ' 

The symptoms exhibited by this group and their sequence did not 
differ to any marked extent from those exliilrited by Group III., though 
in general they were not so marked. The weekly weights of Group V, 
and those of its control group, Group VI., together with the number 
of worms present at autopsy in Group V. are given in Table X. 

The mean weekly body weights of the infested and control groups 
are compared in Graph No. 3 (a) . It will be noticed that although the 
mean initial w-eight of Group V. w'as the greater, the effect of the infesta¬ 
tion was such that the mean body weight of the control group became 
the heavier during the second week, the plotted points for the two 
groups after the third tveek following a somewhat parallel coui’se. 

An analysis of the mean weekly gains in weight of each group shows 
that the control birds gained in weight to the greater extent during 
the first four weeks, the difference in gain during the second week being 
significant. During the fifth week, however, .the gain in weight favoured 
the infested group. When these differences in gains were plotted a 
mathematical curve Tvas found to fit the data supjplied (Graph No. 3 (i5)). 
This fitted curve shows that the weekly gains by the controls drew 
significantly awaj^ from those of the infested birds until tlie third 
week, after which the differences decreased significantly to zero during 
the fifth week, that is, at this point the curve crossed the axis. 

Thus, it appears that during the first three weeks after infestation 
Group V. was significantly affected by the dosage of eggs employed. 
The downward trend of the curve from about this point indicates that 
the infested birds were recovering, until at the fifth weighing their 
amount of weekly gain exceeded that of the controls. 

Discussion. 

The data secured from the above experiments in which a single 
dose of varying numbers of eggs of A. galli was fed to young birds is 
considered to yield the following information regarding the pathogenicity 
of this roundworm. 

1. Symptoms of infestation may he displayed by young birds 
following the administration of a single dose of eggs varying from 100 
to 15,000 in number. With a dosage of 15,000 eggs young birds may 
be markedly affected within tliree days after infestation, whereas a single 
dose of 100 eggs may not produce any pathogenic effects until the worms 
have been present for about five weeks or more. In all cases examined 
the infestation affected normal growth. 

2. Prom a study of the effects of a single dose infestation upon 
body weight, as interpi'eted by an analysis of the amounts of mean 
weekly gain in weight of infested and control birds, and correlated with 
the manifestations of clinical symptoms of infestation, the effects of 
an infestation may, it is considered, be divided into tliree distinct 
stages:— 
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{a) During tlie first three weeks after infestation the pathogenic 
effects may be very marked. These effects may be in evidence during 
the first week; but become more pronounced during the second .and 
third weeks. During this three-weekly i)eriod there- may be a significant 
difference between the amount of gain by infested and control birds. 
A consideration of the life history shows that the pathogenicity of A. 
gaUi during the first week after infestation must be due solely to the 
presence of the larym, and that the more' marked effects during the’ 
second and third weeks are associated with the period when the larvse 
attack the intestinal tissues (tenth to nineteenth day). 

(&) Following the return of the larvse to the lumen of the intestine;, 
and providing the infestation is not too severe^ there is a short period 
of recovery when infested birds may gain in weight to a greater extent 
'than uninfested controls. 

(g) Finally, there is a period which in young birds may commence 
as early as the fourth week, when the surviving larvm, by this time 
- mature, or almost so, and if sufficiently numerous, may be responsible 
for a further adverse effect upon body weight, infested birds during 
this period again failing to equal the gains in w^eight by the controls. 


Throughout this investigation an attempt was made to ascertain 
the number of adult worms which could be tolerated by young and 
groTO birds. In so far as the above experiments are concerned it is 
unfortunate that the periods of infestation were not of sufficient dura¬ 
tion to yield any accurate information on this point. Such information 
would have been extremely valuable in so far as it would have been 
secured under controlled conditions. An attempt to secure some informa¬ 
tion by considering a regression of the gains in weight by the indiyiduai 
birds from the fourth week, that is, from about the period when the 
worms were approaching maturity, tO' the end of the respective trials, 
on the number of worms present, indicated that in young birds two 
to three months old twenty-five or more worms may affect growth. From 
the graphs secured it also appeared that in some cases smaller numbers 
of worms than this may possibly stimulate growth. 

An interpretation of the results given by an examination of some 
hundreds of young and old naturally infested birds was even more 
difficult, as in these naturally infested cases it was practically impossible 
to eliminate other factors which may have contributed to the abnormal 
appearance of the birds under consideration. Two-months-old birds 
have been seen with worm burdens of twenty to thirty worms without 
any marked effects of the infestation, and, on the other hand, this 
number of worms appeared responsible for emaciation, and ansemia in 
birds as old as six months. It may be said, however, that in young birds 
two to four months old about twenty to thirty worms, and at six months 
of age thirty to forty worms, respectively, may be harmfnl. 

In laying hens on an adequate diet fifty or more worms may be 
harmful. The number of worms adult birds can tolerate without mani¬ 
festing any conspicuous evidence of infestation is, however, in some 
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■cases, astouiidiiig. Worm burdens of np to 150 large and many siiiali 
worms baYe been observed in individnal birds witlioiit tiie body weigiit 
or the appearance of the bird being affected to any marked degree. 

Further discussion on the effect of A. galU on adult birds will be 
found in the section, '^Control of Ascaridia gallij' 

(ii.) Observations prom Experiments in which Continuous Doses 
OP Eggs were Employed. 

This series of experiments was undertaken in order to determine 
the effects of infestation under conditions involving the continuous 
.administration of eggs, thereby approaching the conditions of hyper-’ 
infestation existent in the field. 

Three groups, each of five birds, were employed, and each group 
was given a number of eggs per day, commencing at the ages of thirty 
•days, fifty-eight days, and seventy-nine days, respectively. Each of 
these three groups was controlled by an uninfested group of five birds 
■of similar age. 

As in the experiments in which a single dose of egg^s was adminis¬ 
tered, the weights of all birds were taken weekly, and in the following 
tables are expressed in, ounces. 


(GRAPH No. 4. 

(A)—Actual Mean Weekly Body WniGiiTs. 
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(B)—Diffebsncss between Mean Weekby Gains in Weight 
OF Geoxjps YII, and YIII. 
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Gfwp VIL—This groivp ivas given 100 eggs per dmj from the 
age of thirty daySf the dose hemg mcreasecl to 300 'eggs per 
day from the age of eighty-jive days. 

Sixteen days after the administration of the first dose of e'ggs the 
droppings were diarrheal in consistency, and showed evidenee of 
intestinal InBinorrhage. ■ By -the twenty-second .day all birds were 
depressed tO' varying degrees, and the droppings were conspieiioiisl.y 
streaked with blood. Chickens Nos. 67 and 69 were least affected, imd 
from this point recovered f£iiii.y rapidly, to remain bright and normal 
for the remaining period of the trial. In the case of the other three birds 
the presence of blood in the faeces continued interiaittently for another 
three weeks. By the end of the first month these three birds were 
unthrifty in appearance, No. 68 being most aifeeted. At the end of six 
weeks Nos. 66 and 70 appeared to have recovered to a great extent, but 
were small and stunted in appearance. No. '68, however, continued to 
be markedly affected, and towards the end of the seventh week com¬ 
menced to show evidence of advanced •weakness, lifter the increase in 
the number of eggs to 300 per day on the fifty-fifth day, Nos. 66 and 
70 were again noticeably affected, whilst No. 68 ultimately became so 
weak it could no longer stand, but remained lying on its side. This 
experiment was terminated at the end of the tenth w’-eek. 

The weekly weights of these birds and those of the controls 
(Group YIII.) are compared in Table XI. 

The,, actual mean, weekly body weights of the infested birds, 
Group VII., and the controls, Group YIII. are compared in Graph 
No. 4 (a). This graph shows that from the commencement of the trial 
the mean weekly, weights of the control group became ■ increasingly 
' greater throughout the course of the trial than those of the uninfested 
group, so that the plotted points representing the respective weights 
follow a divergent course. : It will be observed that the' increase in 
dosage 300. eggs per day on the. fifty-fifth day was responsible for 
a more disproportionate difference in the mean weekly weights of the 
two-groups at theminth and tenth week than was present at any' previous 
weighing. 



XL 



r MftNY A GOOD COW’S RETURNS 

C a^e spoilt by a Poor 
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The McCormick-Deering cream, 
separator gets the last particle of 
butter fat out of the milk* Ball 
bearings at all high-speed points. 
A child can operate it* The 
machine is self-oiling and the 
oil in the reservoir is automati¬ 
cally clarified when fresh oil is 
added. Discs of satin-smooth 
stainless steel collect no particles, 
keep true shape and resist wear. 
This practical, perfectly designed 
separator is made in six shes 
ranging from 35 to 150 gallons 
capacity per hour. 


Kote these valuable features: 

#Hi gh-grade ball bearings 
assure long life and easy 
turning* 

^ Discs and spacers of stain¬ 
less steel that can never rust, 
@ Machine in operation auto¬ 
matically oils itself* 
^Main driving gear com- 
I pletely enclosed, giving per-, 
« feet safety. : 


See the local agent—or mail the coupon. 


• INTERNATIONAL 

HARVESTER COMPANY 

OF AUSTRALIA PTY. LTD. 


International Harvester# Brisbane. 

Please send free cream separator 
catalogue. 


278«294 ROI^A STREET, 
"BRISBAN.E 


Address. 
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¥/\RM IMPLEMENT TYR ES 

IN AUSTRALIA iMHBinii 


MORE Discs,HEAVIER Load/ 


Goodyear Farm Implement Tyres give your tractor such 
positive traction and easy rolling that much less power is 
required to move it—and the drawbar pull is thus greatly 
increased. This means that heavier loads can be handled, 
such as a cultivator or plough with more discs (and there¬ 
fore turning a wider track) than could be pulled on steel 
wheels. Fitted with Goodyear Farm Implement Tyres 
your tractor runs on much less fuel and oil, can do more 
lobs and do them quicker, saves time, labour, implement 
depreciation, and can tackle any kind of ground in any 
weather—^from heavy mud to heavy sand. THE TRACTOR 
IS Also READY FOR ROAD HAULAGE WITHOUT 
DELAY FOR WHEEL CHANGES! 


Goodyear Form Implement Tyres and 
Wheels care avcdlable on Hire Purchase 
Terms. For full particulars write to the 
Goodyear Branch (in all capital cities). 







Weight in Ounces. 
















TABLE -Xl—continued. 
Analysis of Groups VII and VIII. 
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An analysis of the differences between the 'mean weekly gains in 
weight of the two groups shows that throughout' the whole pexidd of 
the esperiiuent the gain w-as always greater iiu^.the. control groiipj a 
significant difference occurring at,the fourth weighing. ' Following the 
increase in the niiniber of eggs per day to 300, the cliifereiices in gain 
during the ninth and tenth creeks were sufficiently great to be regarded 
as apioroacliing significance. Over the whole period of the experiment 
the infested birds gained • an average of 26-90 ± 4-02 oz., and the 
controls an average of 37.50 ± 1.87 oz., the difference, nuinely 10.60 oz., 
approaching significance. 

No mathematical curve could he found which fitted the points repre¬ 
senting the differences in amount of mean weekly gain betw’'een the 
two groups (Graph No. 4 (b)). Up to the time of the increase, in, dose 
there is a general upward and downward trend, indicating possibly that 
the infested birds w’^ere at first affected and then recovered to some 
extent. After the seventh w^eek the curve again rises,, showing that the 
birds w^ere again affected, this time, possibly, by the increase in the dail>' 
dose on the fifty-fifth day. The general trend of the euiwe, however, 
cannot he aceurately analysed, as no negative differences Avere recorded. 

GRAPH No. 5 , 

(A)— Actuaij Mean Weekly Body Weights. 
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—Differences bi^wben Mean Weekly Gains in Weight 
0B-’ GbOUPS IX. AND X. 



y = -0-66 + 1*09 X -0-12 x". 

Turning-point when x = 4*2. 
y = 0 w'lien X = 8*3. 

b approaching significance (i.e.) upward trend, 
c significant (i.e.) downward trend. 

Note. —In Groups IX.-X. the weighing just after the inercase in dose showed no 
great disturbance from the previous trend and was included in the fitted curve. 

Group IX.—Tim group was given 300 eggs per daaj from the age 
of fifty-eight days, the dose h&ing increased to 1,000 eggs per 
day from the age of 118 days. 

By the fifteenth day after this trial was commenced the droppings 
were diarrheal and Hood-tinged. By the end of the fourth week the 
group in general had an unthrifty appearance, with dirty bedraggled 
feathers and pale combs and shanfc. From about this point all except 
ISTo. 72 commenced to reeoYer, the plumage became brighter, and colour 
began to return to the combs. Following the increase in dose to 1,000 
eggs on the sixtieth day these four birds again showed evidence of infesta¬ 
tion, denoted chiefly by diarrhoea, occasionally blood-tinged, and by 
loss of colour in the combs, and by the dullness of the plumage. No. 72, 
on the other hand, became progressively weaker, and for five: days 
during the eighth week remained squatting in one corner of the com¬ 
partment, showing every appearance of advanced leg weakness. During 
the subsequent three weeks this bird showed a gradual recovery, but 
remained very unthrifty in appearance. 

The weekly weights of this group are compared with those of the 
.controls, Group X., in Table XII.’ 

I There is little to comment on in the comparison of the actual: mean 
hveekly body weights of the infested and control groups. The graphs 
{Graph No. 5 (a)) are divergent, showing that as the period of infesta¬ 
tion is lengthened the differences between the actual mean weekly body 
weights of the two groups become increasingly greater in favour ;of the 
controls. 










TABLE XII.— contimml. 
AnAIjYSIS op CtKOUPS IX. AND 
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‘ i'iie' differences in amoxint'of mean weekly gain also increased in 
favour of tiie.controls to a significant difference of 2-20 oz, at the end of 
the fifth week. Thereafter, .up to the increase in'dosage on the sixtieth 
day, these clifferenees show a gradual decrease iiiitil, during the ninth 
week, the gain by the infested birds is greater than that by the controls. 
Following the increase in dosage, the effect on Group IX. was apparently 
such that during the eleventh -week the mean gain in w^eigiit by this 
group was significantly less (by 4-50 oz.) than that of the controls. 
Up to the time of the increase in dosage, the total mean gain by the 
controls was 8-90 oz. greater than that of the infested birds, whieli 
difference is approaching significance; the total subsequent mean gain 
was 5.00 oz. greater, and the total mean gain over the w^hole trial 
13-90 oz. greater, both these differences being significant. 


GRAPH No. 6. 

(A)—Actual Mean Weekly Body Weights. 
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(B)—Bippeeences betweeh Mean Weekly Gains in Weight 
OP Groups XI. and XII. 



Plato 150. 

j ~ '—1*34 “h 3*77 X — 0*73x'. 

Tiirning-point wlies x ™ 2*6. 

7 = 0 wiien x = 4*7. 

b and c significant (i.e.) upward and downward trends. 

Note. —In Groups XI.-XII. a change in the trend occurred immediately after the 
increase in close, and the first weighing after the change could not be fitted to 
the curve. 


When these differences in amount of mean weekly gain between the 
two groups are plotted (Graph No. 5 (b)), a curve fits the points satis¬ 
factorily up to the time of the increase in dose. The turning point 
is during the fifth week, and the curve cuts the axis during the ninth 
week, indicating that during the fifth week the infested birds commenced 
to recover and continued to recover to such an extent that by the end 
of the ninth week the difierence in amount of gain between the two 
groups had become zero. After the increase in dose the curve rises 
steeply, but although sufficient data is not available for an accurate 
analysis of this trend, it possibly indicates that the infested birds became 
rapidly reaffected by the increase in the dosage on the sixtieth day. 

. Group XI.—This group ivas given 500 eggs per day from the age 
of seventy-nine days^ the dose heing increased to 1,000 eggs 
per day after a period of forty da-ys. 

Twelve days after infestation the birds were somewhat depressed, 
the combs were pale and the plumage dull, and the droppings were 
diarrheal. During the next eight days the droppings showed evidence 
of intestinal lisemorrhage, and the birds had assumed a very inarkeci 
unthrifty appearance. From this point, four of the birds commenced 
to recover, but were again affected with diarrhoea during the seventh 
week, following the increase in dosage. At the time of autopsy at the 
end of the eighth iveek these four birds were bright and active and 
passing normal-formed droppings. Chicken No. 80, however, failed to 
show any evidence of a recovery at any time, and by the end of the 
fourth week was so weak it could no longer stand or even squat, remain¬ 
ing lying on its side. This hird was aiitopsied on the point of death 
: on the twenty-ninth day. 

In the following table (Table XIII.), in which the weekly weights 
of this infested group and of its control are compared, chicken No. 80, 
which was removed from the infeste^^ group oh the twenty-ninth day, 
is omitted. " ' ' ' 



^Veigllt in Ounces. 
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Analysis of Groups XI. anb XII. 
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Tlie actual mean weekly body weights of tlie infected and coiitroi 
groups are compared in Graph No. 6 (a). This graph shows that the 
actual mean weekly weights of Group XI. were maifcediy affected l3y 
the infestation. The plotted points are strongly divergent for the 
first four weeks, but during the next two weeks become slightly con¬ 
vergent. The effect of the increase in dosage to 1,000 eggs on the 
fortieth day is readily seen by the appearance of the graph during the 
seventh week. 

A consideration of the differences in the amounts of the mean weekly 
gains i.ii weight of the two groups shows increasing and significant 
differences in favour of the controls during the first three weeks. During 
the fifth and sixth weeks, however, the mean gain, in weight by the 
controls is overtaken by that of the infested birds. The increase in 
dosage on the fortieth day, then, apparently affected Group XI. to 
such an extent that during the seventh and eighth weeks the controls 
gained in weight to the greater amount, the difference at the end of the 
seventh week being significant. An , analysis of the amounts of the 
total mean gain of each group up to the time of the close increase on 
the foi^tietli day, subsequent to the dose increase, and over the whole 
period of the trial, .respectively, shows tliat over these respect,ive periods 
the (3ontrols had gained 9*0 oz., 3-6 oz., and 12-5 oz« more than the 
infested birds, all of which differences are significant. 

Wlien these differences in amounts of mean weekly gains are 
plotted, a curve can be satisfactorily fitted up to the last weighing 
before the dose increase (Graph No. 6 (b)). The turning point occurs 
during the third week, indicating that during this week the infested birds 
began to recover, so that towards the end of the fifth week, when the 
curve cuts the axis, the differences in amount of mean weekly gain 
between the two groups becomes zero. Subsequent to* the increase in 
dose during the s,ixtli week, the rapid rise and fall of the curve possibly 
indicates that the increase in dose was responsible for the birds becoming 
rapidly affected again and just as rapidly recovering, but not sufficient 
points were available for an accurate analysis of this trend. 

Discussion. 

The interpretation given to the results obtained from exposing 
these three groups of birds to a continuous infestation shows that whilst 
the infestation employed affected body weight and induced conspicuous 
symptoms of ascaridiasis in all three groups, it was also responsible 
for the development of a resistance which enabled the groups to recover 
to varying extents. It is felt that had the number of eggs given per 
day been considerably redueed, the development of this resistance would 
have'been, sufficiently delayed to give more accurate iaifomation regard¬ 
ing the behaviour of birds under natural conditions of hyper-infestation. 
The symptoms manifested did not differ in any way from those observed 
in birds subjected to a single infestation,, except they were generahy' 
not so acute. 

in. Clinical Symptoms and Lesions Associated with Infestation. 

Prom the above studies on the pathogenicity of infestation with 
A. gain, assisted by observations on naturally infested birds, the clinical 
symptoms and lesions associated with infestation may he summarised 
as follows;— 
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Cliiiical Symptoms. 

In young birds marked symptoms of infestation may be visible 
within the first week after eoming into eont^t with infested soil. There 
is firstly an impaired appetite, and the birds sho\v decreased activity 
and an "abnormal thirst. Diarrhoea, paleness in the comb, loss of colour 
in the legs and of brightness in the plumage are evident. The feathers 
become ruffled, the wings droop, and the bird assumes a hunehed-up, 
drowsy appearance (Plal;e 151.) As a consequence, growth is arrested. 


Young Bird, experimentally' Infested with Asearidia Six days after 

Infestation. 

D-uring subsequent periods, the droppings continue to be diarrheal in 
consistency, and may show evidence of intestinal hsemorriiage. In those 
birds that recover some may show a voracious appetite and a rapid 
growth; othera, however, may fail to grow to a normal extent, and 
remain stunted. If, however, the infestation is too severe to permit 
a recovery, the birds become progressively anaemic and emaciated* There 
is a gradual loss of strength, which may be eventually manifested by a 
conspicuous leg weakness, such birds walking with a staggering gait 
when disturbed, and eventually remaining prostrated till deatli 
intervenes, wbieh may occur as early as during the second week after 
infestation. 

In older birds a heavy infestation may be denoted by paleness of 
the comb and shanks, dull plumage, increased food consumption, and 
a decrease in egg production. Eventually, the birds become markedly 
ansemic and emaciated, and in some eases the weakness accompanying 
the disease may manifest itself as a form of ''leg paralysis.’'^ Unless 

* Note. —On oecasioiis spontaneous symptoms of paralysis^' may oecat 

without warning, aecompaniecl hj severe enteritis. 
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other disease conditions intervene, however, death from ascaridiasis 
is much less frequent in old birds than in young birds. 

Lesions. 

Experimental infestations have shown that the maeroscopie lesions^ 
associated with infestation are most prominent in the small intestine, 
liver, and kidneys. 

Small Intestine ,—The lesions visible in the small intestine in the 
early stages of infestation include minute haemorrhages, larger and 
more deeply situated licemorrhages, areas of congestion, distinct loss 
of muscle tone, and, in cases of long standing, marked thickening of, 
the wall. The haemorrhages and areas of congestion are situated in 
that portion of the intestine favoured as a habitat by the larvae. The 
larger haemorrhagic spots referred to are considered to be caused by 
the more deeply penetrating larvae, and. are ■ most conspicuous when 
the intestine is viewed from the peritoneal surface. They are not very 
numerous, however, and in time gradually assume a whitish appearance, 
to eventually disappear entirely. In the latter stages they are some¬ 
what similar to the nodules described by Itagaki,®^* but have an entirely 
different distribution in the small intestine, and are in no way concerned 
with the development of the larvce, as recorded by him. 

In acute cases loss of muscle tone in the intestine mid stomachs, 
is very pronounced, and is usually accompanied by an enlarged, flabby 
heart, with fluid present in the pericai’diai sac and peritoneal cavity. 

A heavy infestation with well-grown worms may cause a severe 
cmteritis, sometimes restricted to that portion of the small intestine 
infested, with wlneli loss of muscle tone and thickening of the wall may 
l)e associated. 

Histological examination indicates patches of inflammatory 
reaction in the mucous membrane, with some degree of superfieiar 
erosion. In these inflammatory areas there is an accumulation of his¬ 
tiocytes and some polymorph neutropliiles, wdth fibroblastic prolifera¬ 
tion and distention of the interstices of the connective tissue with 
moderate amounts of inflammatory exudate. The blood vessels in such 
areas are congested. The areas of infiltration are most marked towards 
the surface of the mucous membrane, but occasionally occur deep down 
near the basis of the glands. Others, again, spread diffusely from base 
to tip. Catarrhal changes are visible at the tips of the villi. 

Sections of worms are seen lying free in the lumen of the gut, 
and some are also present in the glandular crypts, in the muscle layer's, 
and in the mesenteric folds. 

Liver .—The liver may be paler or darkei" than nomal, and in 
severe cases may be noticeably enlarged. Small subcapsular hjemorr- 
hages and whitish spots may be present. 

Microscopic examination shows the presence of a moderate to marked 
congestion, fatty infiltration, with areas of histiocytic infiltration, mostly 
in the vicinty of the small vessels, though occasionally subcapsular. 

Kidneys ,—These may be paler than normal, and enlarged with 
distended ureters. 

Histologically, the tubular epithelium shows cloudy swelling, and 
some of the convoluted tubules patchy, fatty. degeneration. - There is 
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eiidotlielial proliferation in some of tlio gloiTierular tufts, and the cortex 
shows feinalf ao^eas of rouiid ceii iniiltratioii, with tubular atrophy and 
degeneratioiL Moderate to diifnse congestion is present, and licemorr- 
hages of considerable size are seen between tlie cortical tubules. 


Disciisston. 

A, eoiisideratioii of the life history of A. gaUi shows that the larvae 
attach the intestine wall during the tenth to nineteenth day. The 
mecliaiileal effects of this attack ai'e shown microscopically by the degree 
.of superficial erosion of the mucous nieuibrane, the epithelium lining the 
crypts becoming^ entiroby destroyed and permitting ha3niorrhages into 
the lui'iien of the gut. 

An interpretation of the histo-patliological picture pi’esented by 
the' liver and kidneys indicates the distribution of some blood-borne 
pathogenic agents to these organs, in which they have beeoiB,e localised, 
and have given rise to local aggregations of histiocytes with some 
general congestion and, in some places, small himnorrhages also. Such 
a condition is no doubt the result of a toxsemia caused by the absorption 
of the waste products of .the worms and their distribution throughout 
the body by the blood stream. 

[to be continued.] 


THE SELECTION AND MATING OF POULTRY BREEDING STOCK* 

ALTH'OUCtH many poultrymen have already mated their birds for this season 
operations they are urged to study these notes carefully, then cheek over their 
work, making sure that it has been well done. This .suggestion is put forward, 
for breeding has a most important influence on the success or otherwise of the 
pullet harvest. 

Before selecting breeding stock a thorough knowledge of the particular 
breed is essential. Therefore, if not conversant with it, obtain a copy of breed 
standards, illustrated, which is free on application to the Department of Agiicultui*e 
and Stock, 

Having in mind the type in accordance with the standard, select the birds 
to be used as breeders from among those which ar© typical. By keeping closely 
to the standard a more uniform floek will result. This first selection must be 
made while the bird is on the ground, at the same time taking notice of its 
action and movements, and bearing in mind that the active and alert bird is* 
not _ only a good layer but is also an excellent breeder. Invariably it will be 
found that the' dull, lazy bird, or one which spends much time resting on the 
perches or' temainiiig stationary is a poor breeder as well as a poor layer. The 
good breeder-layer usually'is first off the perch in the morning, last' on the perch 
at night, with a full. crop. The good male has similar habits, and besides being 
somewhat pugnacious he is very attentive to his hens. 

Constitutional vigour and stamina are most important characteristics to aim at 
in breeding, birds strong in these features being essential to produce fowls that 
will live and lay. On the other hand, any weakness in the parents will produce 
weak birds, resulting in a very heavy mortality,' also a rapid degeneration of 
size of birSs and"-average-egg production. These features axe indicated, by general 
habits,'US’ already explained. - ■ 
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Built by an exclusive truck manufacturer with a twenty-three year record of 
success, tlio *’* BUDDY STEWABT is essentially a truck. The powerful, 
economical, 4-cyliiider motor is definitely designed for truck use, and is not 
a converted passenger car engine. 

Call and inspect this rugged vehicle at Overland Ltd., ask for a demonstration, 
or, if unable to call, write now for literature. 


GENERAL SPECIFICATIONS. 

Four-cylinder engine, Zenith downdraft carburetion, 10-inch dry-plate 
clutch, Ross cam and lever steering, four-wheel hydraulic brakes 
(Lockheed), full floating rear axle, straight chassis menibers, low 
loading, and will take 8-ft. body. 
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RONALOSON-TSPPETT 
CRUDE OIL ENGINES 

Built to tlie liigliest engineering standards, tlie Ronaldson- 
Tippett Crude Oil Engine provides an exceedingly steady 
power unit tkat runs, on tke cheapest crude oiL Simple, 
sale, and instantaneous starting of the engine; automatic 
lubrication, enclosed working parts, removable type cylinder 

liner-all these and other special features mark the 

Ronaldson-Tippett as the most modern efficient power unit. 


Engineering Supply 
Coy.of Australia Ltd. 
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Sise of Body, Shanlcs^ and Head. —Tlie body of a strong bird is long, itIcIo, and 
.deep, tliese measurements being x^roportioiiate with each other: full fronted, fiili 
abdomen, with fairly close-fitting plumage. The most common faults in weak birds 
are narrow and shallow bodies, cut-away chest or tucked-up abdomen, and loose 
lilumage. The strong Irird always has strong shanks without coa.rseness, and 
the legs well n.part. Tlie weak bird has spindle shanks, possibly loose-jointed or 
stilty. 

The head is also an excellent guide in the selection of breeders. It indicates 
the nervous tempeTainent, health, and also stamina and constitutional vigour. 
The iiead should indicate strength, be of medium size, proportionate in length., 
depth, and thickness. Principal faults: Ycry large and coarse, long and. shallow., 
small and narrow. The eye should be bright, full, prominent, and expressive; 
tivoid making use of birds with 'beetle brows, almond-shaped or sunken eyes, or 
<greenish-eoloured eyes in a bird that should have red eyes, or red eyes in a 
bird that should have dark eyes. The face of a good bird is full and free from 
wrinkles, bright, red, and usually free from feathering. The poor bird is indicated 
invariably by reverse ^ characteristics. The beak of a good bird is of medium 
length, strong and nicely curved, whilst a short, thick or long straight beak 
■j.i'idieates weakness. 

The number of hens to mate with a male depends on the breed, age, and 
vigour of that bird. Light breeds, such as White Leghorns~~a vigorous cockerel 
could have twenty hens, cock ten to twelve, dubbed cock fourteen to sixteen. 
Heavy, utility breeds, as Australorps—cockerel fourteen to sixteen, cock eight 
to ten* 


THE NECESSITY FOR CULLING. 

Poultry breeders generally ax^prcciate the necessity of giving careful considera¬ 
tion to the selection of tho stock that are to be used for breeding purposes iu 
order to ensure, as far as possible, the production of birds that will inherit the 
ability to lay. The same consideration, generally .speaking, is not given to the' 
laying ability of the flock as a whole. It does not necessarily follow that even 
the best of our slock will transmit laying characteristics siifiieiently desirable to 
justify the retention of all their progeny. 

Again, the laying ability of any individual can be marred by incorrect manage¬ 
ment, disease, and parasitical infestation during its growing period. These several 
factors necessitate the culling of individuals. 

Culling is not a practice that can be regulated to one period of the year. To 
obtain the "best results it is necessary for it to be eontimious. It^mnst be applied 
equally to young and old, commencing from the time the chicken is hatched. 

Culling is more essential just now than at almost any period in the history of the 
poultry industry in this State, owing to the reduced profit per unit that naturally 
follows a fall in egg values and an increase in fodder prices. Tliis condition 
arises yearly, it i.s admitted, but the great increase in fodder values during the 
past few months calls for particular attention. 

On many farms will be found 5 per cent, of culls, and on others again a 
percentage far in excess of this. Flocks of a thousand birds carrying only 5 per 
cent, of culls cost their owner an additional BOs. per month. This may not foe 
much to many individuals, but if those engaged in the industry as a whole were 
to keep their fioeks well culled, it would reduce the demand upon the fodder avail¬ 
able, with the consequeait reduction in costs. 

The regular and frequent culling of individual fioeks would also give a better 
spread of the birds that are to be disposed of for table purposes. It would prevent 
to some extent the glutting of the market during the early months of the year, 
and by doing so increase the value by some pence of a great proportion of the 
birds that are sold for table purposes. 

Poultry raisers as a whole should make a careful study of feeding in order to 
obtain the best possible production from their fioeks. The same careful study is 
necessary in relation to the birds fhey feed. ' 

14'^ ' 
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Principles of Botany for Queensland Farmers. 

G. T, WHIT^lJ, Government Botanist. 

[Continued from p, 228, August, 1936.] 

CHAPTER V. 

The Inflorescence or Flowering Shoot. 

T he previous chapters have dealt mainly with vegetative shoots. More 
particular attention, is now devoted to the flowering ones. Flower 
buds originate in the same way as leaf buds, and like them are terminal 
or axillary. 

In. some trees, as in the Moreton Bay Chestnut or Black Beau 



■ Plate 152. 

Vakiohs Positions voe the Inflorescence. 

1. .Oq the old wood (Black Bean— Castanospermum). 

3.; Terminal (Crow's 'Ash— Flindersia}. 

3. Terminal and axillary (Yellow Strihgylbark— Eticalyptus acmenioides). 

4. Leaf-opposed (Pepper Vine— Fiper mucehoUandice). 

5. Axillary (Red Ash —AlpMionia excclsa). 

Siipra-axillary (Glochidion Ferdimmdi, var. supTa-millaris). 

(Iniioresceiiees such as Nos. 1 and 6 which are '.not teiminal nor /borne in a leaf 
axil are commonly described as lateral,) 

[Photo,: Department of AgriGUlime and Stocl^, Brisbane, from 
‘‘Blementary Text-booJi^ of AustraUan Forest Botany,^^ 
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(Cmtmiospernmm mistrale) (Plale 152, fig. 1), tlie flowering shoots spring 
from the older branches from which the leaves have^ fallen, or they may 
be developed, not only on the older branches, but on the trunk, as in, the 
Cluster Fig (F'^icus glomera^a), Wild Apple {Eugenia cormiflora)^ fee.' 













Plato 153. 

A Wild Apple Tree {Eugenia ' oormriflora) in the Juagle, Malanda, North 
QiieeoslaEd. ' , ' [PAoto.; QueemlaHd Government Tourist Bweau, ■ 
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(Plate 153) ; wlieii developed opposite to a leaf, as in different species ot 
Piper, they are said to be leaf-opposed (Plate 152, fig. 1) ; when 
developed in a leaf axil they are said to be axillary (Plate 152, fig. 5). 

Tile flowering shoot often branches and rebranches, and prodii<3es 
not only one, or several, but sometimes thousands of flowers. The collec¬ 
tion of flowers thus formed—whether only one, several, or numerous—is 
termed the inflorescence., 

Ill its simplest form the inflorescence is composed of only one flower, 
ill which case the flowers are described as solitary. They may be terminal, 


Plate 154. 

IFIioto.: Department of Agncvlture md Stoch^ Brisbane^ from. 
^‘Blementary Text'hooTc of Australian Forest Botany,'^ 
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as ill tile native Crinum nmflorimi^ EibherUa spp. (Guinea B'^lowers)^ 
&e., or they may be axillary, as in different species of Geebiiiig 
(Persoonui) and 'Wild May {Leptospermum). 

Generally speaking, however, it develops a braneli system, and may 
be described as many- or few-flowered, and miieli- or little“braiiciied, 
according to the development reached. 

The stalk on which is borne a solitary flower, or the primary stalk 
of a compoiind iiiflorescence, is termed the pedmiele, while the secondary 
branches or stalks are termed pedicels, and the central or main axis from 
which the lateral branches spring is the rhachis. When borne on'a 
peduncle the inflorescence is said to be pedunculate, and when borne on 
pedicels the flow^ers are said to bo pedicellate, or they may be without a 
stalk and seated directly on the rhachis or member from which they 
spring, as in the Tea Tree (MelaUum) or Bottlebrush {CalUstemoThj, 
when they are termed sessile. 

Bracts and Bracieoles (Plate 154).—In most branched inflorescences 
it will be observed that the branches spring from the axils of variously 
modified leaves, usually smaller than foliage leaves, but sometimes green 
and fairly large, when they perform the same duties as foliage leaves. At 
other times they may be large and coloured, as in the Poihsettia 
(Eiiphorhia ptdcftem'ma) (Plate 154, fig. D), where they are a bright 
red, the Flannel Plo-wer {Aciinotns) (Plate 155, fig. 1), where they are 
white or cream-coloured, or Bougainvillea (Plate 155, fig. G), where they 
are purple or red. 

These modified leaves subtending branches of the inflorescence are 
termed bracts, and those borne on the ultimate branches or undei* the 
individual flowers are bracteoles. Sometimes they fall away before or 
soon after the full development of the flower. In Gasuarina (She-oaks) 
they m*e persistent, and with the development of the fruit become hard 
and woody, and welded together with the rhachis forming the ^‘cone’’ 
borne by these trees. 


DESG-KITTION OF PLATE 154. 

Bracts and Br,aoteoles. 

A. Walking-stick or Midgen Palm (Baoularia). 

1. Young flower spike enclosed in the spatke. 

2. The same further advanced; s, spathe. 

B. Banksia Botur, 

1, Inflorescence, 

2. A pair of fl'owers (the. flowers are arranged, in pairs packed .closely on The 

rhachis); h, bracts at the base of the inflorescencejh', secondary bract 
subtending each pair of flowers; hr, bracteoles subtending each single 
flower, 

0. Bougainvillea. 

1. Ordinary foliage leaf; h, bright-coloured red or purple bracts; fl flower 
adnate to a bract. .• 

ly.FommttiaXBiiflwr'biapulcherrima). 

1. Ordinary green foliage leaf. 

2. Flowering branchlet; flowers; b, large red bract. 

E. BiohM-aia wthiopioa (Calla or Anim Lily); s, spadix or spike of flowers enclosed 

, 'in the big white spathe. ■ 
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;.. -Ill otlier eases tlie .whole inflorescence wiieii young may he enclosed 
m a large bract •distingiiislied by the term spatlie; it may be tongli and 
strong^ as in tlie Palms (Plate 154, fig. A), or membranous, as in many of 
tlie Lily and Amaryllis families. It may be white and conspicuous, or 
coloured, as in tlie Arum or Calla Lilies {Eicliardia) (Plate 154, fig. E). 



:SOME iNFLORESOENCES SUPERFICIALLY ALIKE BUT OP SOMEWHAT DIFFERENT 

Structure. 

1. Umbel of Flannel Flower (AcUnouts Eeliantlii). The 'flowers (fi) are small 

and crowded together, and surrounded by an involucre of woolly bracts (h); 
peel, peduncle; w, a single male flo%YGr from an outer row of the umbel; /, female 
. , flower from the centre of the umbel; p, pedicel; o, ovary, 

2. Heads or Capitiila of a Western Australian Everlasting {IIcMpterimi MangUsii), 

The iio-wers are small and crowded together in a head (a) surrounded by 
several row's of bright-coloured imbricate bracts (h); ¥, a single bract from 
an inner ro’w of the involucre; fl, a single flower. 

3. Heads or Capital a of the Sw^an Biver Daisy {Bracliycmn e ihe ridifolia), The 

involueral bracts (h) are small; the fl'ow'ers are in a close head or ciipituium 
(c ); those of the outermost row' (r) have bright-coloured, strap-shaped corollas; 
those of the inner row' are small and insignificant; /P, a ray floret or flower 
of the outer lOve; fir , a disk floret or flower of the centre. 

[Main figures all reduced to the same scale, analytical details enlarged to 
various extent. Nos. 2 and 3 adapted from.Hooker, in the Botanical Maga^iney^] 

•;: ' Ill: Hibiscus tlie braeteoles form a whorl iiumecliately below the 
flower, forming 'what is termed an' epicalys. The calyx and epiealyx 
tbg'etlie'ribrm the edible part of the Rosella {Hibisciis Sabdariffa) . Some- 
t.iiiies one or more series'of bracts may form a whorl or whorls under a 
lieacl of fl..owers, as in the Dahlia, Zinnia, Aster,- &c., or at the bases of 
flowering branches, as in the Carrot, Parsley, &c.; such a collection of 
bracts is termed an involucre, and the individuals forming it'are known 
as involueral bracts. In the Noogoora Burr {Xant'Jdum pmigg7is} and 
in Bathurst Burr' {Xanihium spinosuni) the involueral bracts are 
united into a hard, ovoid involucre' covered with hooked ' spines and 
''enci’Os.ing:th6 fruits. In the Everlastings (Hdichrysimi and Ilelipterum 
spp.). (Plate 155, fig.''2), in the Flannel Flowers {Actinotus) (Plate 155, 
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fig. 1), and some other plants, the bracts of the iiiToliicre' are large and 
petal-like and sometimes brilliantly coloured, and give to tlie iri.fiorc3seeiiee' 
whatever distinctive beauty it possesses. 

Ill some plants a,- gradual change may be traced, from the ordinary 
foliage leaves to the bracts; in others there is no such gradation, but 
the bracts or braeteoles are immediately marked off as very distinct, 
as ill Hibiscus, Bougainvillea, &e. 

Main Types of Inflorescence, —Inflorescences are classified according’, 
to their system of braneliing; they branch in, various ways and take on 
different forms, but on the whole can be grouped under the two main 
heads of— 

(a) Eaceiiiose (indefi.nite).—There is a distinct main axis' or 
rluiudds on which .a number of flowers are developed in 
regular succession. 

(b) Cyniosc (definite),—The main axis is short and teiaiiiiiates 
in a flower, lateral branches being p>rodueed, and the energy 
of growth, instead of being devoted to the main rhaehis, is 
transferred to these lateral branches, so that they usually 
grow more vigorously than the primary axis from which they 
arose. 

The racemose infloreseeiiee is often called the indefinite infloreseeiiee, 
because the axis goes on elongating after the first fi.ower' has been 
formed; it is also known as the centripetal inflorescence, as the flow^ers 
open from •without inwards; this is more easily observable in a widened 
fio'wer-hearl, sueh as that ot Sunflower, Lantana, or other plant where 
the older flowers are on the outside and tlie younger in tlie centre, than 
in narrow rnfloreseenees like those of the Macadamia or Queensland Nut, 
Snakeweed &.e., where the oldest flov-ers are at the 

bottom and tlie youngest, at the top. 

In. the eyiT.iose inflorescence tlie main axis is teinninated by a flo'wcr, 
and its fiirt.her elongation is cbeeked, development being by the forma¬ 
tion of siieeessive lateral branches, the ends of which are terminated 
in tile same way; hence iiifloreseenees of the cymose type are often called 
definite. Naturally, in sueh a branch system, the oldest flowers are 
ill' the centre and the youngest outside, so that the central flowers open 
first and the others in succession outwards or eentrifugally, and sueh 
inflorescences are called centrifugal. 

Types of Tlaceniose Inflorescences, — 1. Spike (Plate 156), when the 
main axis is eloB,gated, luibranched, and bears a number of sessile flowers, 
as i.ii the Black 'Wattle [Acacia Cimninghaniii) ^ Miilga and some other 
"wattles, Eed Bottle B.rash (Callistemon)^ Broad-leaved Tea 'Tree 
(Melakwa) y &e. ' . 

The spadix (plural spadices) only differs from the spike in having 
affhiek and fl.eshy rhaehis; it is generally enclosed in'a spathe, ms in 
■the Arum Lily (Plate 154, fig.'B) and Ouiijevoi, 

The catkin 'or amentum (plural amenta) (Plate 156,' figs: 5 4.0' 10) 
is a spike of unisexual flowers which usually falls oft" entire from the, 
plant after flowering and fruiting, as in' the^ Pines, Willows^ • She-oaks, 
&e. •' , 

2. Eaeeine (Plate 159), when the rhaehis is elongated, unbranched^, 
and bears a niiniber of stalked flowers, as the'Darling Pea {8wmnsona)'y 
Macadamia Nut , .. 
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3. Corymb^ wlieii the inaiii a,xis is eomparativcly short, and tiic^ 
lower tlowc^rs are ])orii(:i on siie(3essively longer stalks tlian tlie upper, 
so that tiie top of the iiifiorescenee is more or less on a plane, as in 
the Candytuft, This form is not very well marked, for often tlu‘ 
rliacliis elongatios in fruit to assume the more ordinary racemose type 
of inflorescoiiee, as is tlie ease in the example quoted. 



Plato 156, 

Spikes. 

1. Spike of White Beef wood (Orites). 

2. Spike of Black Wattle {Acacia CunningMmii). 

3. Flowering and 

4. Frniting spike of Paper-barked Tea Tree (Melaleuca 'Viridiflora). 

5. Male and 

6. Feinale amenta of Cmuarma mherosa (Slie Oak), 

7. Male amennm of the Hoop Pine (Anmcaria C^unnmghmiii). 

8. Male amenta of Chir or Bong-leaved Pine (Firms longifolia). 

Male and 

10. Female amentum of Black Willow (Salki nigra). 

[From ^^Flementary Text-'booTc of Ausiralkm Forest Botany A ^ 

, 4. Umbel (Plate IS?, figs. 1-4 and 9-11), when the main axis or 
stalk develops a number of stalked flowers from its apex; the flower- 
stalks which thus radiate out are termed the rays of the umbel; the umbel 
may be simple, when each ray hears a single flower, as in some Buca- 
lypts, or compound (Plate 157, fig. 11), when each ray bears a secondary 
umbel—^termed an umbelMe (as in Parsley, Bishop ^s Weed, Fennel, 
&c.)‘ Often the rays of an umbel bear at their base a number of 
bracts, forming an involucre, and the umbellules in their turn also 
bear a number of bracts forming an involueel. 







; ‘ Plate 158, 

Green Oestrum (Cestnmi pargiii). 

/ ■ 6. Panicle (Plate 158), when the main axis gives off a niiniher of 
-hraiiehes,^ each bearing two or, more flowers.' The term is one in very 
:-geiieral use in descriptive botany, being applied to many eomponiid or 
imicli-branehed inflorescences. It may be narrow and spike-like, as 
::m .some grasses—e.g., Parramatta or Eat\s Tail grass (Sporobolus 
BeHeroanus)—or wide and spreading, asdn species of FUndersia^ &e.; 
when the flowers are borne^ more or less on a plane, as in some species 
of Pavetia^ Ixora^ and PiUasportimj it is said to be corymbose or 
oorymbosely branched. 
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Ill the ninbei of Actimotus (Flannel ■ Flower) (Plate 155, fig. 1) it 
is the bracts of the involucre which give to it its peculiar appearance 
and-form the larger part of the ‘^flower/’ which in this ease is really 
a ctolieetion of small flowers surrounded by a conspicuous involucre. 

5. Head or eapitiiluin (Plate 157, figs. 5-8). —The main axis or stalk 
of the iiifioresceiice bears a number of sessile flowers at its apex, forming 
a eoinpaet cluster, as in the Turpentine {Syncarpia), many Eucalypts, 
and Wattles. 

Often, as in the Dahlia, Thistle, Cape Weed (and other plants 
of the family Gompositm), the flower-head is subtended by a number 
of bracts forming an involucre. The shortened and modified rhaeliis 
on which the flowers are borne is flattened out, and may be flat, convex, 
or conical, and is often called the receptacle. Small seale-like bracts 
are often formed, subtending the individual fioAvers in the head. 
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Wlieii tlie flowers in a raceme or braneli of a panicle are TiJ,! tiiriiecl 
to or borne on one side of tiie rliacliis, the raceme or panicle braneli is 
said to be unilateral, while the flowers themselves are said to be secinni, 
as ill tlie Silky Oak {GreviUea rohusta) and Black Bean (.Cmtmuh 
sperraimi) (Finite 159, fl«*. 4), 



\ 


Plato 150. 

Racemes. 

1. M'aeaflainia Nut (Maeadamm icraifoUa) * tlio flowers are tirraiiged in pairs along 

the raehis; a pair of flowers is shown at A. 

2. A flowering and 

a. A fruiting raecino of the Red Carrahin (Gcissois Benthami); A, single flower.. 

4. Bhiek Bean (Ca^stirnospcrmiim atistmie)) ped, pedieelj r, raelvis. . : 

[Frofj?. ^ ^Elvmadavy Text-'btmb of Aii-stralkm Forest Boyiuny/'- 


A tliyrse is a, form of mixed inflorescence m ivliicli the mtiin or 
central a,.x,is is indefinite, but the secondary and ultimate bra.nches' are 
definite or eymose. Examples: White'Beeeli XGmelina)^ Wild Gingeii 
{Alpiwia mrnle(i). 

Types of Cynwse ' Inflorescences .—The principal kinds of eymose 
iiifloreseenees arc:— 

Dichotomous Gyrne (Plate 160, fig. 1).—Here the .main axis ter¬ 
minates in a flower, bene,ath which' two lateral branches,. of equal 
development are formed. These generally grow more vigorously, than. 
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Ilia main axiSj and repeat tlie same process. Where three lateral 
branches are produced instead of two, the iiitlorescence is known as a 
triehotomous cyme. (Plate 160, fig. 2). 



Gymose Inelchescences op Some Common AasTRALiAX Trees. 

1. Dichotomous cyme of Swamp Mahogany (Trisiama smveolens). 
e. Trichotomous eyrne of AcronycMa Icevis. 

3, 4, and 5. Scrub Stringy bark (BhodaTtmia trmervia)^ showing range from a simple 
three-iiowered cyme to ipanicled cyme. 

[Note that in these infiorescenees the oldest flowers are alw^ays in the centre.] 
[From ‘ ^ Mementary Tea:t~l}Oolc of Australian Forest Botany/^ 


Fascicle (Plate 161) is a term commonly applied to flowers or 
flowering shoots that arise in a cluster, and the true nature, whether 
racemose or cymose, cannot readily be determined. Examples: Pepper 
Bush (Drimys)^ Black Apple' {Sideroxylmi amtrale), Milky Plum 
(Niemeyera pnmifera), &e. 

The forms of inflorescence met with in plants ai^e very numerous, 
and are not always easily made out at once. Thus, a panicle may 
simulate a spike, when it is spoken of as a spike-like panicle, or it may 
be raceme-like or umbel-like, according to which form of inflorescenee 
it most superficially resembles. 

CHAPTER VI. 

The Flower, 

The flower may be regarded as a shoot of limited growth, the 
parts of which are specially modified'for the work they have to perform 
—that' of' reproduction. 
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Parts of a Complete Floiver (Plate 162).— A eoinplete flower^ if 
'fxaiiiined, is seen to consist of four 'wh.orls of members, usually of xery 
liistiiict appearance the one from the other. Particularising these 
whorls, eoinmencing with the outside one, they are— 

1. Calyx— generally green — may be a cnp,. or lobed or toothed, or 
divided into a number of distinct parts called sepals. 


2. Corolla—^usually white or coloured; like the calyx, it may be 
tubular, lobed, or divided into a number of distinct parts, in this ease 
called petals, which usually alternate with the sepals—i.e,, the middle 
ior central line of a petal is generally over the interval lietweeii two 
sepals. The chief function of the calyx and corolla in the bud stage of 
the flower is to protect the inner parts or i^eproductive organs of the 
flower. 

3. Androecium consists of a number of stamens, the male organs 
of the flower; each typically consists of a swollen portion, the anther, 
home on a slender stalk, the filament. The anther is full of a yellow 


fascicles ia tlie 


Plate 161. 

CooNmo {Biderox'iflon Mehardi). 

The flowers of this tree and others of the same family are borne in 
Ieaf*axiL 
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powder^ tlie pollen^ consisting of a number of' iiiiiiute pollen-grains, 
the male fertilizing bodies necessary to the production of fertile seed. 
The filaiiieiits may be absent, when the anthers are said to be sessile;, 
combined in a tube (staminal column), as in the White Cedar Qielia) 
united iiitO' bundles, as in the Brush Box and Mahogany (Tristmia) 
slightly coherent in a ring at the base, as in the Bed Bottle-brush 
(OalUstemon vwiinalis); or, as is most often the ease, may be altogether 
free. 




Pinto 102. 

P.4RTS OF A OoM,pr.ETE FlOwer— FHncl&rsia Oxley ana (Yfllov\" Woor). 

A. Mower, side view. 

B. Flower laid out to show parts; j'tetai, the Rve pettils coiistituto tiie eorolla; 

staaien; c, stmnlnode, the stamens and staminodes constitute the ajuf-nfciam..; 
dy tolus, disc, 01 * tiiah'uutis (floral rc‘coj)ta.e.Ie) ; e, gyiurevim or yu<rd, 

C. Calyx (liiddoii in the other figures by the petals), 

I), Stamen coiisisting of a sleiuler fUanieiit (/) topped by a somewlint heart-shaped 
anther (a). - 

F. Pistil {G-yncccmni) eonsistiug of the ovary (o), a very short style (s), and a 
comparatively large terminal stigma (s/). 

, [All figures enlarged and adapted from illustrations in Maiden’s Forest Flora 
of New South "Wales.] 

4. The Cxynteeeuin or pistil consists of one or more carpels, o:r 
female organs of the flower. Typicallj^ the pistil consists of a swollen, 
basal portion, the oyaiy (which eventually develops into the fruit). 
It eontai.];is a imniber of small, rounded bodies, the ovules {which even¬ 
tually develop into seeds) ; an elongate, stout, or slender neck, termed 
tlie„style, wdiich terminates in a moi*e or less expanded apex, the stigimi. 
Often the style is very short, as in Flindersm (Teak or Crow's Asli, 
Yellow, Wood, &c.), or may be quite absent, as in the Maiigosteeiis 
{Garcmia spp.) and species of Capparis (Biimbil Tree or Native Pome¬ 
granate, Miilpiip, &e.), %?hen the stigmas are said to be sessile. 

The floral receptacle, on which ' are inserted the members just 
described, is knowm as the torus, and must not "be confused with tlie 
receptacle of the inflorescence (p. 366). The disk or disc is a thickening 
of’ the receptacle at the base of the' pistil, and is usually either cupular 
(i.e., ciip-sliaped), as' in Dysoxylon, or a flat, fleshy disc, as in Flin- 
denia^ ElmoaarpuSy &c. 

Tlie disk may be entire, toothed or lobed, or divided into a number 
'o£ parts. '"Wlieii the parts of 'a disc' are 'distinct they' are termed glands; 
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often tliey secrete a sugary fluid known as nectar, and the glands tlienn- 
selves are known as nectaries. Nectaries are not confined'to tiie disfA 
blit may be developed on the petals as pits or scales, or be merely 
secreting surface. 

Together the calyx and corolla constitute the perianth. In descrip¬ 
tive works on botany, such as '‘Queensland Flora/' the term perianth- 
leaves or perianth segments is often used to denote parts of a perianth 
where their true character, whether sepals or petals, is not obvious^ 
when sepals are wliite or coloured and conspicuous they are said to be 
petaloid —e.g., Christmas Bush (Geratopetahim) ; similarly, when petals 
are green and insignificant they are sepaloid. 

The calyx and corolla are spoken of as the iioii-essential, and the 
stamens and pistil as the essential parts of the flower. 



Plate 163. 

Gamophyllus Perianths. 


A. Calyx of Apple Tree {Angoiiiiom), toothed; c, calyx tube; t, teeth. 

1:5. Calyx of Crowds Ash (Flindersin) , lobed; c, calyx tube; I, lobes. 

0. Calyx of Bed Carrabin (Geissois) parted; <?, the very short, connate base; 
segments. 

D. Different stages in a Eucalyptus flower; o, calyx tube; the calyx lobes 

coherent into a cup or operculum (n), and fall off when the stamens attain 
maturity. 

E. Flower of White Beech' (Gwelwa) ;Eb ' an individual flower; E® corolla laid 

open; % the very short corolla tube; h, the throat; c, corolla lobes or limb. 

F. Flower of Olerodeivdron florihundim; a, calyx; h, corolla tube; o, corolla lobes 

or limb; d, throat. The smaller figures alongside B and 0 represent natural 
size; all the other figures are approximately natural size. 

The Gamopetaloiis condition (E and F) is a very important one in plant 
classification, as all plants possessing such belong to a class distinguished from 
those with free petals; the gamosepalous condition, on the other hand (A-D), is 
a common feature in many plants, and little importance is attached to it in systems 
of plant classification. , 

[From **Mlementary Teix^Phook of AustraUm Forest 
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Special Terms A'pplied to Flowers. —A flower is IieniPixpliroditc'^, 
or bisexual wlieii in possession of both stamens and pistil; unisexual 
\dien one sex, either androeciain or gyniocenm, is absent or iinperfeet; 
male when the gynipceiim or pistil is absent or imperfect; and female 
■wlieii the stamens are absent or iinperfeet. 

When an individual plant possesses only flowers of one sex, either 
"male or female, tlie species is said to be dioeeioiis^—that is, the male and 
female flowers are always borne on distinct indhddiials, as in the Date 
Palm, Cycadacece^ or '‘Zainia Palms,’’ Carob Bean {Ccraiowia), &c.; 
when the flowers are unisexual, but both occur on the same individual, 
the plant is said to he monmeious, as in most Pine trees, Kurrajoiig, 
Plaiue Tree, &c.; and when both unisexual and hermaphrodite flowers 
are borne on the same individual plant it is said to he polygamous, 
as sometimes happens in the Papaw. 

Cohesion and Adhesion. —Owing to the crowding of the different 
parts of the flower, the members often cohere at their bases or for some 
distance along the whole length. When describing a flower the perianth 
segments are said to be connate at the base, connate to or beyond the 
Tiiiddle, connate for a third of their length, or nearbv to the apex, and 
so on. 

When the perianth consists of connate leaves it is said to be gaiiio- 
sepaloiis or gamopetaloiis, as the case may be. 

The union of like parts, such as sepals wnth sepals, petals with 
petals, &6., is known as cohesion, and the parts so fused are said to be 
connate. 

In gamophylloiis perianths (Plate 163) there is a distinct narrow, 
basal portion called the perianth-, calyx-, or eorolla-tiibe, as the case 
may be; the upper, expanded portion is termed the limb. The calyx 
or corolla may be toothed when connate for nearly the whole length 
with small teeth at the apex—e.g., the calyx of tlie Bean Tree; cleft 
or lobed, w^hen connate for some distance, with larger divisions in the 
upper part — e.g., corollas of Jasmmum and Clerodendrori; or parted or 
partite, if divided nearly to the base—e.g., the calyx of Eed Slangrove 
{MJd^ophora) ^ Christmas Bush (Cerwtopetalum) , &c. 

The union of members of one whoid with members of anotiier— 
as stainens with petals—the former appearing as if they had grown out 
of the latter, is known as adhesion, and the members so fused are said 
to be adiiate—e.g., the capsule of Eucalyptus and allied plants is said 
to be adnate to the calyx tube. 

The position of the other wdrorls of the flower in, relation to the 
gynieceiim is of considerable importance in plant classification. 

When there is no adhesion and the perianth and andrcncium are 
.placed iiiidexv the ovary, the sepals, petals, and stamens are said to 
be'hypogynous ox" inferior, and the ovary is described as superior; or 
•the. whole may he referred to as a hypogynous flower, as in'peas and 
be’ans. In the flower described as epigjmous the other floral whorls, 
instead of‘being under or round the gyn^eceum, are adherent to and 
placed above it, the ovary being inferior, as in the Guava and Coffee. 

Symmetry of Flowers.—When all the members of the individual 
whorls of floral leaves are similar and equal in size to one another, the 
flower is regular, as in the floorers of a single rose, apple, &c.; when 
the various members are unequal in shape' and size or unequally spaced 
round^.ihe'.'eentral axis, the flower is irregular, as in peas and beans, 
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Sweet Pea., &e.; in general deseriptive works tlie terms regular and 
irregular are more or less confined to the perianth and more particularly 
to the corolla, slight inequalities in the members coiaprising the aiidrcE- 
ciiim and gynteceum not preventing the flower being referred ' to as 
regular; the terms regular and irregular are also applied in the same 
sense t.o the individual whorls of the flower. Illustrations of regular 
and irregular flowers are shown in Plate 164. 



Plnt(‘ lOh 

Peo IILAI;, A ND IllirKCMniAR, Ft.OWKllS. 

A. Senil) or Bru»s}i Box (Tri'tNinui confer I a). Af, single 'flower; A", ilower ilatteneO 
out. Tliei'ii live enlyx: lobes, jqiju-oxanatelv' equal, five pctJtls, and five 
huudkss o1' stanioMN, .siiifilarly equal. 

r», .Bdack lit,jail. ((Ja'.sq.o..u..o,S 7 o;r.'in'/rm.). 1:1single llowcr; B“, tlie five petals. Tlio bark 

'I'ufi'.ai (a) is very dissijnila-r t;o the other four, and the corolla is markedly 
i I" r'egiilar. 

'fhe petals oi‘ the Black Beau a.re slightly clawed (iingiikuLate); e, claw; 
b lainiiia. 

[Fnm, Fhonentarif Text-hoolu of AnsiraluLn Fore^^ii Botan)}.’* 


AediVwHon (Pla.te 105).—The arrangement of the different floral 
members in the bud,’ is called estivation. The lestivation, of the'sepals 



Plate 165. 

Aestivation. 

A. Valvate petals of Feniaeeras amtralis (Bastard Crow's. Ash',or Teak). 

B. Slightly imbricate petals of Bed Cedar {CcMa). 

0, Very iinbricato petals of Swamp ■ Mahogany (Tnstania suamolens). 

[The smaller, figures, represent natural size.]. 
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.and petals or tlie free parts of the ealj^ and corolla is crumpled when 
■iiTegnlarly folded^ as in the petals of the Poppy; valyate^ when their 
margins are placed against each other in the whorl but do not overlap; 
and imbricate, when the margins overlap. 




3 


A 

Plate 160. 

A. A typical stamen (EurntypUis ealophyUa) ; a, antlier; /, filament. 

B. Transverse section of the antlier; e, connective; p,s., pollen-sac. 

[Both enlarged and adapted from illustrations in ' Alueller’^s '"Euealypto- 
graphia.'’^] 


Stmmns (Plate 166).—As previously uoted, a typical stamen con¬ 
sists essentially of an anther borne on a slender stalk—the filament. 

The antlier in its typical form consists of two longitudinal halves 
or lobes called aiitlier-Iobes, each of which, at least when young, consists 
of two cells or chambers which contain th<^ dust-like pollen, and are 
imlied the pollen-saes. 

Anther lobes usually open in a longitudinal slit, and occasionally 
—as in the Potato and other species of Solamiv^ some Biicalypts, &c,— 
by small openings called pores. The shedding of the pollen by the 
anther, either by splitting or by pores, is called" its dehiscence. 

The anther lobes are placed on the right and left sides of a 
connecting strip of tissue known as the connective. This is sometimes 
continuous with the filament, and is usually narrow, but at times is 
comparatively wdde. Occasionally it is continued in the form of a small 
appendage the presence or absence of wdiieh in closely-allied plants is 
often a ready means of identification. 

The filament is not always long and slender; sometimes it is flat¬ 
tened and neaiiy as broad as long, as in the Ivory Wood (Siplwnodon), 
In the Castor Oil plant (Bicinus) and some other E-upJiarhiacem the 
stamenS' are very much branched. 

Staminodiu, —Sometimes, the anther is absent' or rudimentary, and 
the sterile filament is called a staminodium or staminode, the number, 
sike, and shape of which in the andrceeium are often important points 
to note in distinguishing closely-allied plants* In different species of 
Flmdersia (Crowds Ash, Yellow-wood, Oudgerie, Maple, &c.), for 
instance, the five perfect stamens of the flower alternate with five 
«tammodia. (See Plate 163.) Occasionally more than one form of 
staminode is present in a flower, as in some Laurels—e.g., native species 
#f Gryptocaryu^ where there 'is an outer row of six club-shaped ,and an 
inner row of three cordate or pointed staminodia. 
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Pollen ,—Pollen is usually in the fonii of a dust or powder, whicii 
viewed under the mieroseopej is seen to be composed of a miiiiber of 
poilen-grainSj the shape and size of which vary considerably in different 
species of plants. The surface is often very beautifully sculptured, 
wartedj grooved, &c. 

Gynwceim .—The gynseceum or pistil is the inner essential paid of 
the dower, and is the most complex and highly modified of the fiorai 
members. 

As previously stated, the pistil consists of one or more carpels. 

A pistil consisting of one carpel is said to be simple, as in prac¬ 
tically all the Legtmimosm (peas and beans, &e.), and the Proteacem 
(Silky Oaks, &e.), Latiracece (Laurels). 

If it consists of more than one carpel, as in oranges and other citrus 
fruits, it is said to be compound. 

The compound form of pistil is much the commoner of the two 
referred to. It may consist of a number of carpels quite free or distinct, 
from one another, as in the Buttercups, when it is termed apocarpous: 
or the carpels may be more or less united or joined together, as in 
Eiiealypts, Tea Trees, Crowh Ash, &c., which state is termed synearpous. 


In the synearpous pistil the carpels may be fused along their 
edges only, as in Passion-fruit (Passiflom), and the pistil is conse¬ 
quently only one-celled; or the margins of the carpels (carpellam^ 
leaves) may project inwards and unite in the centre of the pistil, 
as in EMcaly'ptus', the partitions thus formed are called dissepi¬ 
ments, and the parts into which they divide the ovary are called cells 
or loculi, and the ovary itself is termed multi-iociilar, or, more 
frequently, 2-, 3-, 4-eelled, &e., according to the number of cells formed. 

Occasionally the margins of the carpeliary leaves unite and project 
for some distance inwards, but are not eon tinned to the centre of the 
pistil, forming what is knowm as a chambered or imperfectly multi- 
] ocular ovary; such a eondition occurs in the Poppy (FapaV'er), 



Plate 167. 
PlaIcentation. 

-A. Parietal (sutural)— Gremllm. ' 

B. Parietal—Papaw {CaricE), 

■G, Axile’— 

D. Free Central—Pig Weed (Fort-aJaea). 

,E. .Basal-—Sunflower {MeliantJius). ■ 

[All figures diagramnaatie; o, ovules; s, base of style.] 


Plmentation (Plate 167).—^The portion of the ovary on which the 
-ovules are borne is eaUed the^ placenta, and the way^ in wMdt 
placentas ,are arranged in the ovary 'is called the plaeentatioa.' 
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Earely tlie ovules are developed over tlie ivliole of tlie inner wails, 
of tlie ovary, as in tlie Water Lilies il\tjmplha:a spp.), tlie placeiitatioii 
in tills ease being- termed siiperfieiaL 

Wsiially tlie plaeentation is marginal, tlie ovules being borne on tlie^ 
margins of tlie earpellaiy leaves; of niarginai plaeentation there are 
two'hTeil-iiiarked forms—(V/) Parietal, wliieli occurs in the niiilocular 
ovary, the adjacent united margins of the carpels forniiiig so many pla¬ 
centas on the inner wall of the ovary; {!)) axile, or axillary (Plate 167), 
which occurs in the innlticellular ovary, the placentas occurring in the 
inner angle formed by the margins of the cell-wall. Sometimes the ovules, 
are borne on a central axis, which is a prolongation of the torus into 
the ovary, wliieli is free from the cell-wall, and is not connected with it 
by dissepiments; in this ease the plaeentation is described as free- 
eentral. When the central axis is short the plaeentation is often, spoken 
of as basal, but this term in a more limited sense is confined to eases 
where a single ovule is borne on the basal wmll of the ovai*y, as in Daisies, 
Siinfiow'er, and other plants of the large family Comp^sitm. 

In the simple inonocarpeilary pistil, as in peas and beans, tlie 
placenta is foriij,ed on the ventral siitiirt'; and. as it is borne on the 
inner wall of the ovaiy i't is parietal, but is generally referred to as 
simply marginal or sutural. The true moiiocarpellary pistil can easity 
1)6 told by the presence of this single placenta. 

Style and Stigma ,—The style is commonly a slender, cylindrical 
neck, but is sometm,ies flat, or even leafy and petaloid, as in the Iris; 
soiiietiines it is very short, appearing merely as a constriction I)Ct\v''eeii 
tlie ovary and stigma, or it may be absent, as in tlie Mangosteens 
(Gamma spp.). 

T,lie stigma is iismilly te,rmii:ial, rarely lateral. 'Its surfa,ee imiy 1)e 
coA'ered b}" small, papilhe, or Imirs, and secrete a sugary fluid by means 
of vliich the pollen grai.ns adhere when they fall upon, it. 

Ovule .—Tlie ovules appear as rounded outgrowths from the ovary. 
Tlie.y may be sessile or attached to the placenta by a slender stalk— 
the fiinieiiliis, or fiiniele. The point where the body of the ovule is 
attached to the funiele is termed the hilum, and is often seen as a, 
prominent scar on the matured seed. 

CHAPTER ¥11. 

The Fruit and Seed. 

The fruit is the result of the fertilization and development of the 
ovary, the process of -whieli w,ill be described in a later chapter. 

' After*'fertilization,the pistil continues to develop, the other floral 
members, stamens, petals, &e., usually perishing and falling away, their 
work of protection to^the younger parts of the flower, or the part taken 
by them in the fertilization of the ovary, having been finished. 

ITsiially the fruit consists simply of the ripened ovary, containing 
a niimlier of seeds—the ripened ovules. Sometimes, however, other 
parts of the flower go to form the mature fruit. To quote two instances, 
in the Stra’wberry the ■ main fleshy portion consists of the enlarged 
floral receptacle which bears on its surface a number of small bodies, 
the, ripened carpels.. In Eucalyptus and allied'trees dhe ' calyx-tube 
enlarges,-becomes, woody, and encloses the seed vessel. 'The Po,me is 
a form of-.fruit restricted 'toThe Apple,:Pear,, Qn,iiice, and a 'few allied 
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plants. It consists of five imperfectly fused carpels^ forming wliat is 
popularly known as the ^‘core/' surrounded by a fleshy mass of tissue 
developed from the floral receptacle, which bears at its top the withered 
calyx of the flower. The “hip’’ of the rose consists of an enlarged 
calyx-tube (receptacle) eiiciosing a number of dry, one-seeded fruits. 

Tlie wall of tlie ovary in the matured fruit becomes the pericar]:), 
wliieli may be soft and fleshy, as in the Peach, Plum, &c., or hard and 
dry as in the Wooden Pear, Sida retusa, Sweet Pea, &q. Sometimes the 
periea,rp is diiferentiated into three distinct layers— (a) The oiiteriiiost 
layer or skin, the epiearp; (&) the middle layer or mesoearp; and 
(c) tlie inner layer or endocarp. These layers are well seen in such 
stone fruits as tlie Peaeli, Apricot, &e. 

Fruits whicli, when ripe, open naturally to disperse their seeds 
are said to he dciiiscent, and those whicli do not to be iiideliiscent. 



Plate 168. 


Capsules and their Defiiscence. 

A-. By ]>()r(\s—8rKipai'a.gon (AntirrMnum), 

B, —lUg’wetHi (Fartulaea), 

Ct By vmI vch— Ea(xili/]>tm, 

1). Ijociilieidal—Mfiideii'ts Bliisli (Sloanca). 

E. frSeptifragal—Bed Cedar (Cedfela ); tlie five \^M]ves are thrown off, leaving the 
pJacentas in a eoluimi in the centre; one valve is sihown in the diagram. 

P, Septicidal— Flmdersia, 

20 Bore; pi, placenta; s, seed; r, eapsnle valve. , , 

Dehiscence (Plate 168) may be through pores or slits in the pericarp, 
as ill the Snapdragon {Antirrhinum) and Poppy. The pericarp ma.y 
separate into two parts along a horizontal line, the upper portions falling 
uway 'like a lid, as in Pigweed (Portulaca) and. Pimpernel (AnagaUis ); 
oceasi'Onally the pericarp may burst irregularly, as in Red Ash {AlpM- 
tonia). Usually the pericarp splits-along its -whole length, as in simple 
fruits like the pea, bean, and allied plants, Silky Oak, Kurrajotig, 
Bottle, Tree, &e. 

Ill iiiultilocular fruits the, pericarp may split down ,(1) along''the 
middle of the carpels, breaking up into a number of valves with the 
placenta or septa running down the centre of each, as in Jagera (Foam 
Bark), PittospornM; Celmtrus, Slounea (Maiden’s Blush, Yellow Garra- 
Mn), &c.; (2) along the dissepiments, the placentas separating in the 
middle, as in Flindersia (Crow'’s Ash or. Teak, Oudgerie),'&c.; (3) 
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loiigitiidiiiall}" into a number of valves, but tiie placeiitas^ and seeds are 
left in tile middle, as in the Bed Cedar (Cedrela), in^the Tliom Apple 
or Strainoiiiiim (Baturcf)^ Silk Cotton Tree {Bombax). &e. 

There are a great number of terms applied to different types of 
fruits. Ill many cases the peculiar fruits of certain families of plants 
have distinctive terms applied to them. 

Principal Types of Succulent Fruits, —The Drupe (Plato 169, iig. 
C)-—Ill this the pericarp is ditferentiated into three distinct layers, of 
(a) epicarp, (5) inesoearp, and (c) endocarp. Tlie iiiesoearp is 
generally succulent and fleshy, the epiearp forming a comparatively 
thin outer rind or skin. The endocarp is either cartilaginous (of tiie 
consistence of parchment), or hard and woody, when it is commonly 
ferined a stone, and the drupe referred to as a stone-fruit, as the 
Peach, Plum, Apricot, &e. 

The inesoearp is not always thick and fleshy. Sometimes it is thin 
and scanty, as in some wild fruits, for instance,.' different species of 
Qiiandong, Deep Yellow-'vvood or Yellow Cedar ..{BhodosphcBra)^ &c. 
In the Coconut (Cocos nucifera), the inesoearp is fibrous and the fruit 
is sometimes called a fibrous drupe. In the allied Wine «Palms (or 
Butia capitata and its varieties) the inesoearp is more succulent and 
ediblq. 

The Berry (Plate 169, fig. A) is a fruit in which the mesoearp is 
succulent, and the seeds are immersed in the pulp. The seeds are not 
enclosed in a hard piitamen, and in this it differs essentially from the 
drupe. Familiar cultivated or naturalised plants with typical berry 
fruits are the Grape, English Gooseberry, Cape Gooseberry, Tomato,, 
Passion Fruit, Custard Apple, and Prickiy-pear. 

The Chili or Capsicum is an example of a dry berry, the sueeiilent 
tissue drying up as the fruit ripens. In the nutmegs (Myristica) the 
pericarp dehisces. 

The fruit of the Orange, Lemon, &e., is a form of berry which has 
received the distinctive term of hesperidium; the outer skin or rind is 
the epiearp, the inner white substance the inesoearp, and the thin 
membrane lining the loculi or ceils the endocarp. 

The Date may be recognised as a berry on account of the absence 
of a hard putamen. The outer skin is the epicarp, the fleshy, sweet 
part of the fruit the mesoearp, and the endocarp is a very tliin,. 
membraneous layer surrounding the hard seed. 

Principal Types of Dry and Dehiscent Fruits, —Follicle (Plate 169,, 
fig. B) consists of a single carpel and dehisces along one suture only. 
Examples: Silky Oak, Flame Tree, Bottle Tree, Kurrajong, Milky 
Pine, Native Cinchona (Alstonm spp.), Milky Cotton, &e. 

Legume (Plate 169, fig. P) typically consists of one carpel, and 
dehisces along both sutures. It is the typical fruit of plants of the 
Order Leguminosm^ pea and bean family, to which the term is confined. 

The siliqiia is a long and the silicule a short, dry fruit opening 
in, two valves from below upwards. They are the characteristic fruits 
of the Grndferm (Cabbage, Turnip, Wallflower, &.e.). In separating, 
the ^valves leave their margins, and the margins and placentas are. left 
behind, with a membranous partition stretched between them and against 
which the seeds lie. 

We often find in descriptive works that the terms legume, siliqua, 
and silicule are rarely used, all forms going under the comprehensive 
term of ,pod. 
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Feltits of Some Foeest Trees. 

A. Boii'y of CappaHs MUohellii (Bumbil Tree, Wild Orange, or Native Pome¬ 

granate; , 

B. Transverse section of same, showing, iiumerpus .seeds embedded in, soft pulp.' 

C. Drupe of Blmocarpus grmiMs (Blire Quandong or Oaloon); 

D. Futamen, of same. '' ■ ■ ' 

E. Follicle of Kurrajong {Bmchyohiton populumm). 

F. Face and side view of legume (pod) of a Wattle; notice that it dehisces along 

both sutures., ' 

O. Samara ot Tam&tia Argyrod&nSrmi (Booyong, Crowds Foot Elm or Stave- 
wood). ' 

H. Nut (acom) of -Qmrcus, Cerris (Turkey Oak); c, cupule, composed of fused 
woody bracts. ' " ' , . ^ , 

(All the above, with the exception of H., are natives of Eastern Australia.) 

(Phofo.^ Deportment of Agrientturc and Stock, Bris'bane, from 
Elementary Text-hook of Amtralwm Eoreet Botv^P 
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Tlie capsule (Plate 168) is a dry, usiialty syiicarpoiis fruit wtiicli 
opens and slieds its seeds either in two or more longitudinal slits for 
its whole length (as in FUnderda) by valves at the top (as in Eum- 
lyptns)y or by pores or small openings in the pericarp (as in the Poppy, 
Papaver^ and Snapdragon, Antirrhimmv). 

The capsule is almost universally a dry fruit, but occasionally, as 
ill the Wood Sorrel (Oxalis), may be somewhat fleshy. Occasionally 
it is rather difficult to know exactly whether a fruit should be termed a 
rather fleshy capsule or a rather dry berry, as in the Blue Tongue 
{3IelaMoma malaMEiriciim) , a very .common shrub in coaKStal swamps, 
which might be termed a fleshy capsule opening irregularly. 

Dry mid IndeJiiscent Fruits. —^Nut (Plate 169, fig. 8), a one-seeded 
fruit ■with a hard, dry pericarp. A few familiar examples are the 
Hazel” or “Barcelona” Nut (Corylus meUmm)j the acorns of the 
Oak (Quereus), and the Spanish Chestnut (Castmiea sativu). Usually 
the nut” is surrounded by a cupule formed by bracts. In the Hazel Nut 
they are thin and dry, in the Oak they are united together to form a 
cup or cupule; in the Chestnut two nuts are enclosed in a spiny eupiile. 

The examples given above are true examples of nuts as the term 
is' understood in the botanical sense. In, a popular aud commercial 
sense the word has a niuch wider use; thus the Walnut and Almond, 
as presented for sale, are only parts of a drupaceous fruit, Brazil Nuts, 
the seCcb from the large capsule of a South American tree {Lecyihis 
sp.). 

I'lie term nutlet is one eo,ramonly applied to any small, dry, 
i 11 d(diisceiit fruit. 



Plate 170. 

, ScHizocAKPio Fruits. 

A. Cremoeatp of Fennel (Fmiieulivtrp; e, carpophore; m, meriearp. 

B. ' Garcenilus of Mallow (Malm)} m, a single meriearp; s, seed. 

G. Begma of "Wilga (Geijcra) ; eocci. 


Samara (Plate 169, fig. 6), any dry, indehiscent fruit provided with 
a .membrane or wing developed from'the pericarp—e.g,,'White Bean 
and Tree of' Heaven {Ailmithm), Ventilago (SiipjAe Jack),'Elm 
(Ulmus), Crow’s Foot Elm {Tarrietia)j &c. 

; Sometimes a frui't may simulate a samara by parts of the perianth 
developing into wings, thus in Gyroearpm Jacquini^ a common soft- 
wuoded. tree' found round the coasts of North Queensland, two of the 
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■cal^^x lobes are developed into comparatively bi,g iiprigiit wings. In 
TerminaMa^^ a gcims of trees common in North Queensland, the drupes 
of some species may have the pericarp flattened into prominent wings, 
■sometimes into a prominent wing surrounding the whole drupe; there 
is, however, a gradual transition among the species from the ordinary 
fleshy dmpe to this winged form. True samara, also, must not be 
confused with, winged seeds such as those of the Teak or Crow's Asli, 
Silky Oak, Wheel of Fire, &c. 

Some fruits, when ripe, split into a number of one-seeded, usually ’ 
indehiscent carpels. When indehiscent, resembling achenes, the indi¬ 
vidual carpels are termed mericarps, as in plants of the large family 
Vmnbelliferw (Carrot, Parsley, Parsnip, Celery, &e.), (Plate 170^ figs. 
A and B), These mericarps are popularly called seeds,'as in Caraway, 
Dili, &c., and in sowing plants belonging 'to the family UniheWifeffd 
it is the BQ-ericarps which are sown. Each meiicarp contains a seed. 
When dehiscent the individual carpels are termed cocci, as in the 
Castor Oil, Cape Chestnut, Wilga, &e. (Plate 170, fig. C). 

Synearps or Composite Fruits, —These are not very common. They 
are the result of a whole inflorescence, sometimes of several, sometimes 
of very many individual flowers, not of a single flower, as in the forms 
previously described. Descriptions of the more familiar examples are 
liere given^ 



Plate 171. 

STrajiTiTRE OP Prxjit of a Pig (Ficus ruFiginosa) —Pout Jackson Pig (acla/pted 
from illustration in AlaiJen-’s ^‘Porest Plora of New South Wales 
A. The Pig. B. Section of same. C. Alale. D. Pcmalc. E. Gall-flower. 

A and B, natural size; C, B, and E, much enlarged. 

(1) Pig (Plate 171).—The flowers, are minute,' and are borne 
closely' packed on''the''inner"wall of the receptacle. 'The 
ovaries,of the female flowers develop into achenes, which 
are popularly regarded as the seeds. 

(2) Pineapple and Mulberry.—The "flowers are borne in a spike'.' 
In the, pineapple the fleshy axis'and the. individual flowers 
all fuse together. The'axis is continued, and bears a crown 
of leaves at the top. ' In» the 'Pineapple seeds are rarely 
produced on cultivated plants, reproduction being performed 
by 'means of ^‘suckers'' and ‘^crowns." In the Mulberry 
the_ 'male and female flowers "are borne in separate spikes. 
’The perianths 'of'fhe 'female 'flowers become fleshy,/and 
enclose the carpels. 
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Plate 172. 

(a coastal species of Zamia Buirawang or Wild 
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(3) Cone (Plate 172).—This is the typical fruit of ineiiibers of 
the Coniferse or Pine family, and of most of the Cycadac&CB 
or Cycads {Macrosamia, &e.). The male and female flowers 
form distinct spikes. The female bears a number of scales 
along its axis, at the base of which on the upper surface 
one or more seeds are developed, as in the Pines (Pimis), 
or a seed may be enclosed in each scale, as in Ara-ucaria 
(Hoop Pine, &e.). 


/9 

Plate 173. 

A. Typical cone of a She-oak (Ca^mrina)^ 

B. Longitudinal section of samo^ showing tke niuncrons woody bracts (h). 

C. A single samara. 

(4) In the Slie-oabs {Plate 173), it is the fused, woody bracts 
which form the ^' cones. They open as valves at the top 
when ripe, and shed the samarsB or winged achenes popularly 
regarded as seeds. These little sainann are compressed, a 
shining brown, and produced at one end into a membranous 
wing, which aids in their distribution. 

(5) In Sy-marpia^ a genus of few species, the best known of 
which is the Turpentine (Synmrpia laurifolia), the inflores¬ 
cence is a head. The calyx tubes of the individual flowers 
are fused in their lower portions, and when ripe the 
inflorescence develops into a dense head of woody capsules. 

(6) In some species of Pmidmm (Screw Pine) (Plate 174) 
several drapes are joined together to form a synearp; the 
synearps are borne in a large head or spike, are tightly 
packed together, but fall off singly when ripe. 

Seeds. 

After fertilization of the ovary the ovules develop intO' seeds, and 
it is on the production of fertile seed that the continuance of a species 
depends. In a few .eases/ such 'as 'the.Banana and Pineapple, fertile' 
seed is rarely produced in the cultivated races, reproduction being 
by suckers or other vegetative means. 

The seed is distinguished by the fact that it contains an embryo, 
or rudimentary plant.' Normally only' one' embryo is developed within 
a seed, but occasionally more than one may be formed... This isirequantly 
seen in the'Mango {Ma%gifera ind^). 
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Plate 174 

Pruitmg Bead of Pandanus. It is composed of numerous synearps, eaeB 
synearp composed in its turn of six to eight drupes, , 
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If your crop requires Nitrogen, either at planting 
time or as a top dressing, there is no cheaper form 
of Nitrogen than Sulphate of Ammonia, analysing 
21 per cent, pure Nitrogen, in a dry, free-running, 
easily applied condition. It is highly concentrated, 
and used in comparatively small quantities per acre. 

We have fresh shipments of British Sulphate of 
Ammonia arriving in October and November, or 
we can supply direct from stocks on hand. Place 
your order to-day. 

A.C.F. i Shirleys Fertilizers Ltd. 

LITTLE ROMA STREET, BRISBANE, 


The SMITHCO'" 2 and 3‘furt'ow GANG PLOUGH is a sturdily huilt 
* implement. Levers ail handy to seat, has every conceivable adjustment 
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Ill tli(3 eiiiliryo eau be distinguisliecl three iiiaiii parts—(a.) the 
radicle, from wliieii the primary root of the plant will be developed; 
{!)) situated above it, one or more minute loaves—the cotyledons; and 
(c) above them, fomning the tip of the embryo is the "piiiniiile, oi* 
enibryoiiic slioot, wliich develops into the primary stem. 

The Angiosperms (see Chapter I.) are divided iiitr) two great 
groups, tlie Dicotyledons and Mnnoeotyledons, respeetivel\'. The 
.former eoiitains most of our fruit trees, and in this group the eiiiliryo 
typically possesses two opposite cotyledons or seedling leaves. The 
latter group eon,tains such plants as the grjosses, lilies, bamboos, palnis, 
&i\ Tlie einl,)ryo contains only one cotyledon. 

Ill many Gynii.ios],)erins’ (conifers, &c.), and occasionally in so,me 
Angiosperms, more than two cotyledons are developed in an embryo. 

The oiitei* eo'veritig of the seed or seed-coat is termed the testa. 
Tt varies eoiLsiderably in texture and colour in different species, and 
its cliara(:5tei*s are useful features to note in plant descriptions. The 
colour is a useful guide in identifying the man^?" varieties or races of 
such cultivated plants as the Cowpeas or Lima Beans. It is sometimes 
beautiful],y ,mai‘ked, especially in small seeds, with raised lines, points 
or tubercles, pits, &e. A study of the colour, markings, &.e. of diferent 
commercial seeds and their adulterants, of weed seeds, and so on, is of 
inestimable value to the agriculturist, forester, or others interested 
oiiC' wa,y oi* anotlier in plant life. The testa may be winged, either all 
round or at bot^h ends, as in some species of FUndersta (e.g., the Cud- 
gerie, ,F. Fclurltuma), or at one end only, as i,n some other species of 
'FUnderdit (e.g., t:he Crow's Ash, F. amiralis). It may bear a tuft, of 
hairs at oru,*. mub «*is 'in, tim Wild or Cape Cotton {Asele-pms)^ 
it may lici cor'r'i|')1et,ely clothed witli hairs, which may be long, as in the 
Cotton (fihmypinm) i very short, or long at the ends only, as in Ahtonia 
(Bitter Bark and M:ilky Pine). ■ . 

So'i'm'^'tlrnes th(3 testa is hard and enamel-like, the seed' requiring 
special c(>nditions to aid germination. This is sometimes accomplished 
by lire charring or cracking the seed coat, making it permeable to water. 
A familiar exam])]e is the way in which various species of Wattles or 
Acacia spring up i'!i an area after the country has been cleared a,nd a 
fire put through it. This is particularly noticeable in the ‘'scrub" or 
"brush" areas of Nortb-Baste:rn New South Wales and coastal Queens¬ 
land, ■where, perliap)S, after clearing and burning the country, "Sally" 
'Wattles will spring up,in thousands, althoughi'n the standing "scrub" 
only an ocicasiona'l. ind,ividual.tree will be noticed. Other,examples are 
thewEed Ash and Sarsaparilla trees (Alpfdtoma spp.), which come up 
in the same 'way. Seeds provided with a hard testa usually retain 
their vitality for a (ionsidcrable timcj, and may germinate when 'suitable 
co;D,d,itioBs occur, .even after a lapse of over fifty years.. Most testas 
are, comparatively thin, but"in the Australian Bush' Nut (Macadamm) 
it is thick and' woody. ■ 

Sometimes, as the seed develops, a further covering, termed . an aril 
or arillus (Plate 175) grows over the testa, and may partly' or 'wholly 
enclose The seed. It is very well developed' in plants of ^several orders. 
In the Litehi. and Longan, largely exported as dried fruits from China, 
13, 
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it is the aril which provides the edible part of the fruit. It is the aril^ 
also, which is the very tart, edible portion of the dill-ereiit species oi: 
so-ealled Native Tairiaxiiids (various SapindacecB). In the ^ Nutmegs 
’{Myristica spp.) it forms a ])eautifally lobed, red, outer covering to the 
aromatic seed, and is known, as the ''mace/' and it is the red portion 
of the African Lucky Bean {Afzelia africcina), the seeds of which^arc 
often to be seen used in various ways for ornamental purposes. The 
aril is usually developed from the fimicle. 



Plate 175. 

EiTNICLE, AkIT/LUS, and StkOPiIIOLE. 



D 


A. Seeds of Tarraii (Amem liom^tyrphylla) : the fiiniclo (/) is long and folded 

round the scd. 

B. Seeds of Ctklgce (Aeaaia Civm-baf/ei) : the fimhde is short. 

C. Seed of NepJieUtimAziryiera) tomenUmim^ al)ove enclosed and bcdow free from 

the arilliis; s, seed; a, bright-red arilliis; L base of tlie funicle. 

D. Seed of Wedding Bnsli (Mcinocaryiis idmfolnis) ; o, earunede or strophiole. 

[A and B adapted from illnstrations in Alaiden^s ‘^Forest Flora of New South 
WalesP’] 


Sometimes an outgrowth, similar to an aril, but smaller and localised, 
is formed. This is termed a caruncle or strophiole. It is seen in the 
Castor Oil (Bicinus) and many other plants of the family Eii/pkorhiacece. 

The hilum is the sear left on the seed at its place of attachment to 
its stalk or funicle. It is very prominent in some of the larger-seeded 
legumes. 

Enclosed ■within the seed-coat is what is popularly known as the 
kernel. In some cases it consists of the embryo alone, in which case 
the cotyledons are eoniparatively large, or the embryo may occupy 
only a small part of it, the remainder o’f the seed in which the seed is 
more or less embedded being known as the albumen, Seeds in which 
alhumen is present are known as albuminous, and those in' whicli it 
is absent exalbuminous. ' This is an important fact 'to note, and one 
which is almost always' referred to in plant, descriptions. ' The Peach, 
Plum, and Almond are examples of albuminous seeds, and peas and 
beans of exalbuminous seeds, respectively. Examples of albuminous 
and exalbuminous seeds are shown in Plate 176. 

The embryo- and, the.albumen in which" it is embedded are often 
rather difficult'to^distinguish,■ and can only be readily made out 'when 
the seed is quite ripe, qr more easily during the process of germination. 
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Tlie albumen varies considerably in ciiaraeter. It may be mealy 
'(wlieii it is easily broken into powder), spongy, oily (as in tlie Castor 
i)il, Tung Oil, Candle Nut), flesiiy, or even hard and bony (as in the 
Ivory Nut). 

Wlieii the albiiiiieii is puckered into narrow folds, as in tlie Nutmeg 
(Mpisiica), Bangalow or Pieabeen Palm (Arr/inniopJmv/ihr;), &c., it 
is said to l)e ruminate. 



Plate 176. 
Seeds. 


A. Albuminous seed of Kurrajoiig (BracliycMton populneum). 

1. Seed enclosed in its hairy outer testa. 

2. Seed vdtli outer testa 'removed. 

3. Longitudinal section of seed vertical to the cotyledons. 

4. Longitudinal section parallel with the cotyledons. 

B. Exalbuminoiis seed of Black Bean (Castanospemmm). 

1. Seed. 

2. Longitudinal section parallel with the cotyledons. 

3. Longitudinal section vertical to the cotyledons. 

a, Albumen or endosperm; c, cotyledon; li, hilum; p, x^himule; r, radicle. 

On germination taking place the cotyledons may remaiD. under 
the ground, as in the Peach, common garden Pea, Bean Tree, &c., 
when they are said to be hypogseal, or may be raised up on the growing 
•stem, above the ground level, when they are said to be epigseal, as in 
the French Bean, Wattles, Euealypts, &e. 

The portion of the stem of a young seedling below the insertion of 
the cotyledons is termed the hypoeotyl. That p>art lying between the 
inseiTion of the cotyledons and the first foliage leaf or leaves is termed 
the epieotyL . ■ 

The functions of the cotyledons are various. In albuminous seeds 
they absorb the nutritive' matters' in the albumen and transfer them 
to the growing plant; in exalbuminous seeds, where they-are epigieal, 
as in Euealypts, Wattles, French. Bean, &c., they form the first seedling 
leaves of the'plant; on the other hand, where they are hypogieal,' as in 
the Peach, eoiiunon garden Pea, &e.,'they,simply act as .a storehouse of 
..reserve food materials 'for the young plant to draw. upon. 

CHAPTER VIII. 

Clothing of Plants. 

A large number of terms are used in describing the clothing of the 
surface of plant members with hairs or wax. If quite devoid' of hairs 
or bristles, as the' Poineiana,' the leaves'of most Euealypts, &c., 'a plant' 
,is said to be glabrous, ' ' '* \ ‘ 
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Tlie young parts of plants are almost always iniieli inoie deiisely 
clotlied witli liairs than tlie older ones, and in many cases wiiere tlie 
young parts are more or less densely clothed with hairs the older paitS' 
are. glabrous, or nearly so, the hairs acting as a protection to the young,, 
tender leaves. 

Glands .—The term gland is one used in a ^ very wide sense in 
descriptive hotaiiiQ being applied to several epidermal productions., 
The,y may be— 

1. Small, fleshy, wart-like bodies, ^ occasionally secreting small 
quantities of oily or resinous matter hnt more frequently dry. , They 
commonly occur on the leaves and phyllodes of wattles, and their 
position and relative size are nsnally found noted in descriptions of tlm 
different species. They occur on the petiole an,cl leaf rhaehis of many 
species of Cassia and many pinnate-leaved Wattles, and their position^ 
and relative number serve as a useful character in differentiating tin*' 
different species. The}^ commonly occur on the leaf-stalks or at tlm 
bases of leaves in, plants of the families EupliOTl}mcec& (e.g., Caiidlo 
Nut) and Passlfl-omcem (Passion-fruit, «S;c.). 

2. Small raised dots or streaks, usually dark coloured, but sometimes 
paler, and may occur on any part of the plant. They are very ahuiidaiit 
on the under surface of the leaves of different species of MaMoPiis, in 
M. phUippinensis they are red; in M, discolor, yellow. These twcv 
species, particularly the former, are comparatively common in Queens¬ 
land, and the colour of the glands forms a useful eliaraeter for difl'cren- 
tiating the species -wheii leaves only are available. 

In the same genus glands may be abundantly produced on the 

stems, leaves, &c., of one species, and he entirely absent in another-. 

(Lg., the under surfaces of the leaves of Vifex aconnimta are |)roriiseiy 
giandiilar-dotted, whereas in the IJgnunh mhr (VUex Idfomn'-vdcv) 
tiiey are not. ' 

3. Small dots or streaks full of oil embedded in the substance of 
different plant members. If a leaf of a Euealypt or Tea Tree ].)e held 
up so tliat the light strikes through it oil dots are generally plaini}’ 
visible to the naked eye, and in all cases except where the leaves are 
very thick they are easily observable with the aid of a low-power 
magnifying lens. 

The presence of oil dots in the leaves is characteristie of all plants- 
of the large families oi Myrtacece (Gums, Tea Trees, &e.) and Btitacext 
(Citrus family). 

In the family UmhellifercB they occur in the pericarp, and the oi! 
they contain gives to such fruits as Carraway, Dill, Fennel, Aniseed, 
&c., their characteristic odour and taste. They 'are generally'co:m 
spieiioiis, and can be readily seen op transverse section of the fruit. 

4. The teiun “gland’' is also applied to- the lobes of the disk, ami 
to other small, fleshy,' protuberances withiU' the flower develope<l on 
'any of The'floral members. 

In the flowers of most Proteacem (Silky Oak family) glands (nec¬ 
taries) are developed at the base of the pistil, and are termed 
hypogynous glands. They are secreting organs, and their fonn and 
characteristics are usually noted in descriptive work. In the Maca 
; damia^Nut they are united, in a ring; in the Silky Oak (Orevillea 
robusta) in a semi-circle to one side of the pistil; in the Beef or Monkey 
Nut {HicksieacMa) ihej are developed as four distinct lobes; in 
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LomaMa they form tliree or four unequal little knobs; in Sienocarpus 
they are very small or absent altogether; in the Native Honeysuckle 
(Bmiksia) they are scale-like. 

Foveolm and BoniaUa, —'\"e'iy often on the under surface of leaves 
in the axils of the nerves, and usually of the midrib and main laterals, 
small pits or depressions or tufts of hairs will be observed. These are 
called foveolic or dornatia. They are often inhabited by minute insects 
or mites, which, as a general rule, apparently, have no hariiifiil effects 
on the plant. 

Accessory Orgems ,—Under the broad heading of accessory organs 
various external parts of plants, such as hairs, scales, thorns, prickles, 
&c., may he conveniently discussed. 

Most of the growths here dealt with are various appendages' 
occurring on the root, stem, or leaves, and may be described under the 
headings of {a) Hairs, and {!)) Emergences. 

Hairs ,—Hairs are always developed from superficial cells, and vary 
eonsiderabiy in form and structure. Tliey may be simple or branched. 
Wlieii the branches radiate out horizontally tlie hairs are said to be 
stellate, as those on the coppice shoots of the White Stringybark {Enea^ 
lyptus engenioides), on the flowers and young growth of the Kiirrajong, 
on the leaves of the Wild Tobacco and other species of Solamwi^ &e. 
Sometimes the stellate hairs have their individual rays united in the 
lower parts, forming little flat, circular discs attached at the centre 
to the epidermis. Tiiey are tlien (uilled scales, and the surface is said 
to be scaly or lepidote—e.g., the under surface of the leaves of the 
trees variously called Booyong, Stave Wood, Crow’s Foot Elm or 
Hickory (Tarri0a argyrorlendron and its varieties), of the Native* 
Casearilla Bark {Croion insularis), &c. 

In the species of Uriica (Stinging Nettles) and Laportea (Stinging 
Trees) the surface is eoveu-ed with slinging hairs of a peculiar structure, 
a,nd eA)ntaiinng a strong acid. The liairs jvrise from a, basal cushiOTi, 
and taper gradually to the apex, wliere they'are tiv'riiiinated by a small 
head, which breaks off at the lightest toiicli, and the hairs piercing the 
skin pour out a strong acid, producing the well-known irritating offiects. 

Hairs often vary in structure, not only on the sanui plant, hut on 
the same member. The Nettle^s and Stinging Trees just referred to 
possess, in addition to the stinging hairs, a great many more smaller, 
non-stinging hairs scattered all over the branchlets and leaf surfaces. 
On the leaves of some specie>s of idolanwm simple and stellate hairs 
may both occur. Sometimes hairs are terminated liy a little rounded 
cell or cells 'secreting oil, gum, or resin, often strongly' scented and 
giving the plant a. sticky, vi:Seid surface—e.g.,, the Tobaccos {Nicatiana 
spp.). 

Emergences .—differ from hairs in not being solely provided 
from superficial cells, but from others lying beneath them. They may 
occur, as prickles—e.g., on stems of roses and brambles, 'species nf 
Bolanmi (Devil’s Needle,'Devil’s Apple, &c.); as glands or warts— 
e.g., on leaves and phyllodes of Wattles, as outgrowths from the foliage 
or floral leaf, as the corona of Narcissus; other more complex forms 
are the tentacles formed on the leaves of Sundews {Drosera sp.), the 
suckers or haustoria formed on the stems or roots of parasitic plants, 
such as the Dodders (Cmcuta), Dodder Laurels {CmsytJm)^ 
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'^.:',Souie botanists clearly differentiate the terms thorn, s|)ine, and 
l>riekle. Others class the first two together. Strictly speaking, thorns 
are jiiodified branches, and, ah consequence, develop from the leaf 
axdls, either where leaves are present, or where they would normally be 
developed—e.g'., the Coekspur Thorn {Gudrania), Bougainvillea, Citrus, 
&c. Spines are modified leaves or paids of leaves, as in the Prickly 
of Mimosa Bush {Acacia^ farnesimia), wliere the stipules are so modified, 
and ill • some Thistles, where the lobes of the leaf terminate in sharp 
spines. Prickles are sharply pointed outgrowths of the epidermis,' and 
iiiay occur practically on any part of the surface. Tims, in many 
species of Solamim (e.g., DeviPs Apples, Solamini amle{itissimtm% and 
S. sodonirnmn) they oeenr not only on the stem ])ut on the leaves and 
calyces. Prickles are developed from moi^e or less superficial tissues, 
and if the bark be stripped they come away with it—e.g., the DeviPs 
Needle and DeviPs Apple (8&Iamim spp.), the native and other Rasp- 
berries and Blackberries (Ruhns spp.), the common garden Rose, &e. 
Thorns, spines, and prickles generally serve the par|)Ose of either 
iielpiiig the plant in climbing, as in the Cockspnr Thorn (Ctidrania) ^ 
Lawyer Cane {Calamus), &c., or act as a protection against the attacks 
of herbivorous animals, and, in eoiisequence, are rarely found on large 
trees. 

Many trees, however, are thorny or spiny in their young stages, 
but quite unarmed when older. In the young state some trees such as 
the Desert Lime (Eremocitriis) and Leopard Wood {Flindersia mmyu- 
lasa) present masses of tangled branclies bearing vei‘.y few leaves, and 
with each braiichlet ending in a thorn; when at a height of 4 or 5 feet 
a leading* shoot grows u]:> into a small tree, the lower part of the stem 
continuing to bear a mass of thorny branches. The upper branches are 
quite unarmed, and as the trees increase in age and, size these lower 
branches are shed until the trunk'presents a smooth api;)earance, bearing 
a head consisting of a number of unanned leafy branches. 


CHAPTER IX. 

HaMt. 

The general appearance of a growing plant is called its habit. This 
d,epends largely on the character of the stem, whether erect or ascending, 
prostrate, &c., its mode of branching, and so on. 

A shrub diJffers from a tree in its smaller size and generally in 
habit of growth, shrubs usually branching out from near the base. 
Sometimes plants that occur as shrubs in some localities attain tree 
size in othera. ylnaome plants such-as certain Euealypts in Western 
'-Australia'there ds a. tree-form and'shrub (mallee) form of the same 
species. 

' Plants in which ' the aerial stem is more or less sueciileiit or 
'herbaceous, and -dies down annually—as in most of the common farm 
'-'ind garden-weeds—are called hei’bs. Sometimes, though dying down 
annually,', the stems are more or'less woody and the plants large and 
■'shrubdike in appearance, as in the Sesbania Pea (Seslmia muleata)* 
Such plants are said to be shrubby. 

■; An undei’slirub is a plant part of the stem of Which persists 
for'more than one' year. Examples are the Wild Senna or Yellow Pea 
{Gassm Sophera)Sida retusa, &c. 
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The basal portion of an nndershrub, or the tliiek, woody basal 
part of the stem of an herbaceous perennial lying at or just below the 
surface of the soil, and partlj^ formed by the lower portion of the 
stem and the upper thickened wnody portion of the roots, is termed 
the >stoek. In many plants the stock often attains a considerable size, 
forming large, woody masses just below the surface of the soil. This 
is particularly noticeable in Australian plants of the poor, sandy 
country, typical of a lot of our coast lands, and eO'Vered with such 
peculiarly Australian genera as Bmiksia, Lomatki^ Gomphololnum^ 
Eicinocarpiis^, &c. Bush lires run through this country during* 
the more or less regular dry seasons, but after suitable rains the old 
stocks send out numerous new vigorous stems. 

In horticultural practice the term stock is applied in grafting or 
budding to the plant on which the grafting is done; the part inserted' 
into tiie stock is called the scion. 

Plants, or parts of plants, are described as annuals, if living only 
for one year; biennial, if living for two; perennial if persisting longer. 

Plants which are found groAving thickly together, forniiiig at times 
almost pure stands, are said to be gregarious. Examples in Queens¬ 
land are Mulga {Acacia ameura), Brigalow {Acacia harpophyila), the 
Beelah {Casiiarina lepidophloia), White Cypress {CkilUirk glauca), 
and Paper-barked Tea Trees {Melaleuca spp.). A plant the indiAuduals 
of Avliicli are Avidely scattered the one from the otlier is said to be 
sporadic, as in most trees of the rich '‘scrub” or mixed foresits of 
coastal Queensland and New South Wales, 

Buratian of Parts. —Many of the trees of older countries 
periodically eoinpletely shed their leaves, so that during the resting or' 
winter Jiionths tliey are entirely bare of foliage. Such trees are called 
deeiduous. 

In Australia there few native trees that can definitely be termed 
deciduous. The Flame Tree {BrachycMlon accaifoUum), comnionly,, 
though not ahvays, is completely bare of gretm foliage when in full 
dowser. The Red Cedar {Cedrcla) and the White Cedar {Melia) ' are 
at times practically bare of foliage, but the time elapsing between, the 
shedding of the old leaves and the unfolding of the new buds is ver^^ 
short. 

Trees AA^hich bear green foliage throughout the year are termed 
evergreen. 

[to BE CONTINUED.] 


EXTENSION SERVICE FOR THE' FARMER^ 

If you want actually to study some subject or other, you can have 
courses of lectures posted to you from the Department of Tutorial 
Classes. The latest addition, to the services given by this valuable 
Depa.rtment is an undertaking to’ reply by' post'to (questions on inter¬ 
national subjects. Of course^ this service is available only to those who 
join either for the library or for the lecture courses, 18s. 6d. and 8s. fid. 
a year respectively. ■ ■ 

If you Avant something worth AA^hile reading, or if you want to 
inquire further concerning the services available for country people, then 
Avrite to-day .to 'the Director of the Department of Tutorial Cl'asses, 
corner Edward and Ann streets, Brisbane. 
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IL J. FREEMAN, Senior Instriietor in Emit Eulture. 
[Continued from 'pagc 501, Moy, 1936.] 


The Packing House. 

^lilS is a most iiiiportant factor in dati^ growing. Individual cdfort hy 
* each grower on Ills own area is most unsatisfactory, for tlui simple 
reason tJiat he cannot a.ffoi*d to erect a, |)lant tluit would Imudh,! his 
output as effectively as a larger plant owned and nin on a co~o])erativt^ 
basis. It is fully realised tlia;t tln.^ growing and mark(‘ting of d^ltes will 
become more specialised as the industry develops. In other parts of th(‘ 
world specially designed packing houses hav(^ had to ))e erected and 
operated by trained staffs, such being necessary in order to keep handling 
costs low and to place a high-quality product on the market. It is sin- 
cerety hoped that Queensland will reach this stage some day, but until 
then owners of small date acreages will find it most - advantageous to 
handle this fruit through a eo-operatively owned packing plant. 

The situation of this packing house is also a very important matter. 
Firstly, it should be as near as possible to the aroas iiponAvhieh the dates 
are growing,- and then transport by rail and road must ])e considered. 
The labour required in such a packing house would be of an intermittent 
nature, and in the main girls would he more suitable than men; so this 
fact should also be taken into consideration when choosing the packing 
house site.' '■ ■ 

\ In constructing' a date-packing .plant the house should be built as 
'.nearly insect-proof ,as'.possible,'with all outside openings screened with, 
wire;gauze,of.: not'dess, tlia No. 36 mesh. The interior of the house 
should'be divided into .at least five well-isolated rooms, namely, receiving 
room,, 'fumigating roo'iii, cleaning and grading room, ripening room, and 
"'packing room. F 

' '"'v: Fruit should be delivered,to the receiving room in shallow, hardware, 
eloth-bottomed trays, and later placed in the fumigating room. After 
being fumigated the fruit is taken into the cleaning and grading room. 
Here the fruit is passed through the cleaners and on to the grading 
belts, where it is graded for marketable fruit and degree of ripeness. 
After grading the fruit is placed in ripening trays and conveyed to the 
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Plate 177. 

PaoMag JioHse “haads" grading and packing dates in Southern California. 




Plate 178. 

Geueial view of interior of date packing house, Southern California. 
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ripening room, where maturation is completed under conditions Of 
controlled temperature and humidity. After*the fruit lias reached■ the 
desired degree of ripeness and moisture content it is removed to the' 
packing room, where it is regraded and packed. -f 


Fumigation. 

, ’When'liandling dates commercially fumigation of the fruit is esseia-' 
tial, for, even with the most rigid system of hygiene, immediate destruc¬ 
tion of over-ripe and so'ured fruit, fee., some insects are hound' to enter'' 
the packing lioiise as the fruit is hrouglit in from the groves'. Damage 
and loss due to such insects can definitely be prevented by fumigating, 
the fr'uit prior to its entering the packing room. 


In America a number of chemical fumigants have been used during 
the past tell'years. 'Carbou'disulphide,, cyanide,'and a mixture of earbo'n' 
disulphide and carbon dioxide have given -effective control, but their 
use has now been discontinued .because of the dangers involved "In/ 
handling, ' More recently a gas sold in'America under the 'trade name 
of 'M/Jarboxide’’ has come into general favour, chiefly because it is ndn- 
explosive and non-poisonous to human beings. One of the disadvantages 
of using this, gas, however, is the long period of exposure required'f'pr 
effective control 'of insects, viz., fifteen hours, but until something moki 


California dates are now being packed in'a modern, plant at El Monte,-owned by, 
tlie Valley Packing Association, /Inc., ,nn organis^ati'on' of Coachella. Va,IIey date 
grow'ers, Pates, fresh from .desert."palms, are’ here- seen passing throngli a vaeiinm 
'fiimigator, -whic-h destroys all possible insect life. 


Plate 179. 





S&g QUISENSLAND AGlJICl’LTUEAr. JOUKKAL. [I SliPT., 11)36. 

Matisfactory is found tiie use of tlus gas is recommended. “(Jarboxide’' 
consists of a mixture of ethylene oxide and carbon dioxide in tlic ratio 
of 9 to 1. 

It is claimed that elfective insect control can be obtained by 
subjecting the fruit to a temperature of 140 deg. Palir. for two or 
three hours before it is removed from the ripening room. Unfortunately, 
this extreme temperature darkens the fruit, breaks down the juice cells, 
resulting in syrup exudation, and is deleterious to flavour and quality. 
Por these reasons high temperatures cannot be recommended except in 
cases where fumigation facilities are not available. 



WiUolSO. 

Because iinp'roccsscd dates are subject to souring, ferineiitatiou ami surfac*e 
moulds, tlieir moisture couteut is lowered in dehydratorB that are under botb 
temperature and liurnidity control. The time required for a lot is found by 
laboratory test. 

Cleaning the Fruit. 

Fruit ripening on the palms gathei^s dust and other foreign particles 
which should be coxnpletely removed before placing in the maturation 
room. Several methods of cleaning the fruit have been devised. 

Semi-pft varieties such as the Deglet Noor are cleaned in a revolving 
cylinder lined with brushes through which a strong current of air is 
draw,n by a suction fan. The current of air carries away the dust and 
dirt as it is removed from the fruit by the brushes. 

v/'Soft varieties, sueh'.as'Maktoom, are either washed by means of a 
water spray ■/or cleaned by'rolling the fruit over dampened towelling by 
''meansmf'U'^mechanical'shaker.- 'The latter method is recommended by 
Amefican growers, as it cleans the fruit more thoroughly, and any 
damage by the excessive absorption of water is avoided. If dates are 
washed by immersion or spraying all water adhering to the fruit must 
be removed immediately, which is easily accomplished by passing the 
fFuit through a blast of warm air after it leaves the washer. 




iiiis 


‘irJf;’ 




1 :SbPT., 1936.] QUEENSLAND AOBICULTOBAL JOUBNAl., 


Only limited quantities of fruit can be cleaned by band. Tte 
iiiethod is to place a single layer only in a ripening tray^, the bottom of 
■which has been covered with dampened Turkish towelling. The tray 
should then be gently shaken back and forth. 


Grading the Fruit. 

This is not a difficult operation. The fruit .passes from the cleaner 
■or washer and dryer to the grading belts, where graders—girls do all 
this work in America—separate the commercial fruit according to degree, 
of ripeness, and remove all worthless fruit. Segregating the fruit 
according to the degree of ripeness materially reduces handling and 
sorting during the maturation process. 




Plate 181. 

From tlie fumigator, the dates go into the cleaner and washer, where all dust 
is removed. They then pass through a drying hood and on to a grading belt, 
\vliere the fruit is carefully sorted. (Numbers of El Monte high school girls find 
profitable employment at the new dato-paeking plant.) 


When the fruit is removed from the ripening room it should again 
be graded, three grades'being all that are necessary commercially, 
namely, first quality, second quality, and fruit suitable for confectionery 
purposes only. Frequently this grading is done by hand at the packing 
table as the fruit is being packed. 

The recognised American date standards are as follows:— 

Fancy Grade .—Only fruits which are of uniformly large size for 
the variety concerned, free from all insect or fungus injury, conspicuous 
•checks, cracks, or blisters; flesh soft, fibre around the seed cavity tender 
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“ED4” CfiTERPILLHR DIESEL 


3S’H.P. on. Drawbar 

Operates on “Balik Papan*^ (sheii ou) 

Heavy Crude Oil! Sld. per Gallon {Brisbane) 
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5 FORWARD SPEEDS 'sTSU"^" 
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AND ALL WEATHER TRACTION of course 


It saves fuel cost at a rate no other Tractor of its size ox' 
power has ever accomplished. Ask for a practical demon- 
stration oi the ''CATERPILLAR' DieseL "RD4", or the 
j . "CATERPILLAR" Kerosene "22", or, get illustrated literature 
\ without obligation. 

The name CATEBFILLAIV^ is the trade-mark of 
j the Caterpillar Tractor Co. registered throughout the 

] world for the protection of the MmvufaciureT and 
] the Purchaser. 
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meant new summer menus to 
10,000 country homes. Now, 
meat is fresh from kill to kill. , . 
now, butter is always firm and 
fresh . . . now, milk is always 
pure, salads are featured for the 
mid-day meal ... now there 
are tinkling, sparkling ice-cubes, 
SNO-MAN, bringing dependable 
refrigeration to the country can 
bring these frozen delights to 
your home, too. S N O-M A N 
actually costs less to oWn than 
to be without. 

New improved models are 
now available . . . write 
CHANDLER’S 
for particulars . . .NOW! 
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■5 Models—2 Types 
CHAN0L,ER’S offer you 
SNO-MAN m a range 
of 5 models varying 
capacities in 2 types; 

Tile IMPROVED SUPER- 
FREEZER CHEST 
MODELS, and the Up¬ 
right' Cabinet Types in 

Oak or Wkite Dulux. 


(Absorption Heat<Type) 

REFRIGERATOR 


J. B. CHANDLER & CO. 

43-49 ADELAIDE STREET, BRISBANE 
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and not all stringy; attractive uniform colour, preferably lighter than 
natural palm-ripened dates; and with uniform moisture content to- 
ensure satisfactory storage for a reasonable period. 

Choice Grade ,—The fruits may vary to a limited extent in size and 
colour; should be free from all insect and fungus injury; skin may 
show some blistering or checking, but not to such an extent that it 
materially detracts from the appearance or impairs the eating qualities, 
of the fruit; iiesh and fibre well softened; and moisture content reduced 
to a point whereby the fruit will keep for a considerable period at. 
ordinary room temperatures. 

The lowest grade includes all dates, regardless of size or colour,, 
moisture content or condition, provided only that they are a wholesome,, 
palatable product free from insect or fungus injury. This grade requires 
to be considerably dehydrated so that it will keep for an indefinite period 
when packed in bulk for culinary purposes. 



Plate 183. 

Grading Deglet Hoor dates. 


Artificial Eipening. 

The successful handling of this problem is vital to the marketing of 
dates, and the various methods have been studied for many years by 
scientists interested in date production. It has now been found that 
certain varieties do not mature their fruits satisfactorily on the palm. 
Also, it is recognised that the temperature and relative humidity required 
not only differ with varieties, but also must be altered aeeording to the 
degree of ripeness and the moisture content of the fruit being handled. 
Consequently, certain experimenting would be necessary where, seedling 
dates of unknown origin have to he handled., 

It would appear that ripening temperatures range from 95 to llO* 
deg. Falir., accompanied by a relative humidity ranging from 60 to 
80 per cent. A constant temperature and humidity is maintained by 
thermostat and humidity controls, similar to those used in the latest 
banana ripening methods. Electricity most satisfactory for heating,- 
and to ensure a uniform temperature in all parts of the room the air 
must be kept constantly in circulation; for this purpose an eleetric fan 
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or'‘an air-eircailatiiig system involving the use of rotary ^ or ^ exliaiist 
fan should be provided. Also, a means for expelling the air Iroiirthc' 
i'*ooiii and replaciiig it with fresh air is very necessary. This provision 
ri'iay easily be arranged in the air-circulation s>^stem or by the use of 
ventilators. Thermometers placed near the ceiling and floor . of tlie 
ripening room will give a cheek on the uniformity of the heat and tlie 
efficiency of tlie fans. 

The friiit^ is held at the ripening heat until the flesh becomes soft 
aiicl the greater part of the fibre around the seed cavity has broken down 
into soft date meat. A satisfactory method for testing the inatiirity 
of a. date is to hold it between the thumb and forefiB,ger and press 
gently. If tlie flesh is soft and jiliable ripening is complete; if it is 
hard and unyielding the fruit should remain in the maturation rooni 
for a longer period. 

The ieiigtli of time required to ripen dates properly will vary from 
several lioiirs to three or four days, depending upon tlie variety and the 
condition of the fruit at the time it enters the packing house. 

Nearly all varieties of soft dates—the Barcaldine dates are ail of 
tills ty]>e-—must be dehydrated to some extent before being placed on 
tiie market. -Dates which have a moisture content of from 25 to 27 per 
cent, keep indefinitely at ordinary room temperatures, and can be classed 
as a non-perishable product. Soft varieties dehydrated to that extent 
lose their round, attractive appearance, and cannot be sold as fresh fruit 
on the recognised date markets throughout the world. The term 
“ fresh when a.|)plied to dates means fruit that has been debydrated 
only,to a degree which makes it semi-perishable or reduces the moisture 
<n.)iit.(?n.t to from 30 to 40 per cent. Such fruit must be placc^d on tlie 
nmrket for immediate use or held in cold storage. 

Dehydration is aceomplislied by raising the teiiipcratairc of the 
ripening room to from 130 to 14(3 deg. Falir., and simultaneously 
I'oducing the hiiinidity to 50 per cent. This should be done iinmcMliiitiily 
following the ripening process. It is stated .that a teniperatirre of 140 
degrees darkens the fruit considerably, and could not be recoiD,niend(.‘d. 
except for those varieties which have a natural dark colour or wliich 
carry a very high moisture content. ‘With many vaahcties dehydration 
completes tlie .breaking down of the fibre around the seed cavity, and 
greatly improves the flavour. Men used to this class of* worlv can 
accurately estimate the moisture content of a date by its appearance and 
feel, but an inexperienced person can well afford to sacrifice appea,ranee 
for keeping quality and dehydrate the fruit until it is quite wrinkled. 

Packing. 

At this stage very little need be said about packing, but it is hoped 
tl'uxt in' days to come information ■ on this subject wiihbe needed in 
QiieenslancL 

American growers have reached a bigh standard in packing dates. 
Under certain climatic 'conditions the danger of souring 'with soft 
varieties is reduced if some ventilation is provided and consequent loss 
nf: moisture permitted. Under similar conditions semi-soft dates and 
dates used for confectionery purposes require airtight containers to 
maintain a constant moisture content of the fruit. 

Prom this it will be seen that two distinct types of containers are 
nearly always required. The Americans pack their ''Fancy'' and 
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The jars are capped under vacuum, the natural flavour Filled and capped, the jars pass through the sterilizer, 

of the fruit being thereby preserved. a final step insuring keeping qualities, 

Plate 1S4. 
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■''Ciioiee” soft dates in attractive containers liaving a net_ weiglit oi: 
from. 8 oz, to 5 lb. These containers are of any desired sliape, and hold 
‘one or more layers of dates. The oblong or square types appear to be 
the most favoured. Either cardboard or light wooden containers appear 
to be equally suitable. The inside of the container is preferably treated 
with a paraffin wax preparation or lined with wax paper,^ and tlie 
individual dates are packed in such a design as to lend attraetivenep t(.> 
tlio package. It is most advisable to cover these packages with a inediiira 
weight ceilopiiaiie, wliich not only excludes dust and insects, but also 
displays tiie fruit, to better advantage. Cellophane also reduces the 
■'Susceptibility of the dates to damage by surrounding atmospheric 
■conditions. 

Fancy and choice semi-soft dates are usua.lly packed similarly to 
■soft varieties in tight moisture-proof containers, ■which may contain, 
■several layers of dates. A transparent window of cellophane serves to 
displaj^ the fruit, and adds attractiveness to each x^aekage. 



Plate 185. 

Date x>roducts as they should appear when offered for sale. 


The lowest grade of dates is packed in heavy cardboard or wooden 
boxes holding 20 lb. or more. This grade would enter into direct com¬ 
petition with the imported dates, and therefore (3are in arranging the 
fruit would assist in improving its appearance and sale. 

'Queensland, growers should reimmiber that dates are usually con- 
-sumed without being. wuished or sterilised "'by cooking, and should tak(‘ 
precautions to place only wholesome, clean produce on the market. It 
is considered, that'choice' grades of dates'could be sold on Australian 
markets .'in competition with fancy, sweets, but'in doing., so, it would be. 
'essential for the' container and. packing 'to be as attractive as possible. 

Cold Storage. 

Cold storage is a necessary operation connected with date produc¬ 
tion. The present system in California is to prepare the fruit for market 
and to place it * in cold storage at a temperature of 32 deg. Pahr., 
with ,a relative humidity of, from ,65'to, 70 .per cent. . This-provides 



1 Sept., 1936,J QUEEisrsLANu agkicijltukal journal, ■ 4(E 

satisfaetQrj stora-ge for from three to six niontlis, but when stored for 
longer periods it is advisable to traiisfei^ the fruit to a lower'temperature, 
say 18 degrees. 

Varieties. 

At jireseBt Queensland can boast of only a very small area under 
dates, and these are mostly seedlings possessing no special features 
whereby they can be listed as l)eing extraordinarily good. Bearing this 
fact in mind, and knowing that dates will grow satisfactorily in certain 
districts in Queensland, the following factors should be considered. 

In the development of any new horticultural industry the question 
‘Of varieties best adapted to local conditions and to present and future 
markets must be given very careful consideration. In the planting of 
dates, even more consideration should be given to varieties than is 
.actually necessary in other orchard plantings, because date palms cannot 
be grafted or budded., Once a variety is established it cannot be changed 
■except by destroying the planting and replacing it with another having* 
apparently more desirable qualities. 

It is estimated that there are, 380 coxmnereial varieties of date>s 
growing in t.li(3 Old World, but importations to other parts of the world 
have decided those responsible that less than a dozen of these varieties 
•are worth handling when starting out into this paxdicular industry. 
These varieties can be graded into three distinct types:—The soft dates, 
the semi-soft dates, and the dry or bread dates. 

Soft types, as the name implies, possess a soft, juicy flesh, and ripen 
in nearly all va,rieties earlier than the other two types mentioned. 

Semi-soft varieties have a high sugar content and a lower moisture 
'e.ontent. Wlien cured dates of this class may be stored for months in 
moisture-proof packages. In California the Deglet Noor and the Zahidi 
are lh-3 two principal varieties of this type grown. 

Dry or bread dates have a high sugar content and a very low 
nioistrire content, and when cured they become very dry and hard. 
The Theory is the outstanding variety of this bread-date class. Palms 
'of this variety are the hardiest grown, and the fruit will keep indefinitely 
if properly stored. 

Before veiy much can be done in Queensland offshoots will have 
to be imported from overseas, preferably from Arizona, United States 
mf America, for, although something of value may be achieved by the 
planting of specially selected seed, the actual risk attached is too great 
to be undertaken by other than an experimentalist. 

The following list records briefly the varieties that are at present 
.‘growing in Arizona, mnd ' that would'probably be most suitable for 
planting in Queensland':— 

Deglet Acor.—This variety is considered the finest semi-soft ■ date 
rgrown. Due to its high sugar■,content and low moisture content, the 
fruits keep in cold storage for long periods. Whilst the fruit is ripening 
it is very susceptible to injury by rain and high atmospheric humidity, 
•and consequently it would not be successfully grown except in a few 
rspecially favoured localities. The fruit is large, about If inches by 
I inch. The colour changes from light rose to amber when ripe, and to 
;reddish-brown when^ cured. Prom 250 ,to 300' lb.' per palm would' be 
wery fair cropping. ' ' 
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S'ai'atoL—Tliis is claiiued to be tbe leading variety exported from 
Soiitlierii Iraq to ail parts of the world. It is of the soft type and 
|:)a.rticiilaiiy liardjq and could be recommended very strongly. One, 
objection is the somewhat small size of the fruit, but the ease with 
which it can be artificially ripened compensates for this to a great extent. 
The fruit is from 1:} to inches by | inch. The colour eiiaiiges from 
yelio'w to light amber when ripe, and to golden brown wlien cured. 
Production -would average from 150 to 200 lb. per palm. 

Haymiif .—A large, soft type of date, low in sugar content, some- 
w'hat difficult to market. It is a heavy cropper, but susceptible to damage"^ 
from rain or high atmospheric humidity. The fruit is very large, being 
2:{- inches by 1-| inches. The colour changes from, carmine to purplish 
black at ripening and curing. Production from 250 to 300 lb. per palm. 

IteenuL —A large, soft type date, the fruit of which is very attractive 
nnd of excellent quality. The offshoots of this variety are very difficult 
to propagate, requiring special attention before being removed from 
tiio parent plant, and then planting in a nursery for at least two years. 
The fruit is large, inches by 1 inch. The colour changes from yellow 
to amber at ripening, and to yellowish-l>.rown wlien cured. Pi’oduction 
would average from 200'to 250 lb. per palm. 

Khiidrmvi ,—A mediiiiu, soft type date, idpe.ni,iig very earl^q but 
^M?aFing a somewhat liglit crop. If planted to itself the distance lietAveen 
the palms of t'liis variety could be reduetwl from 30 feet to 25 feet. The 
fruit is ol iiiediuiii size, viz., 1-^- inches b,y I inch. Co'ionr chaiigcvs fi'Oin 
A'cllow to a,in])er wlnni I’ipe, and to reddish-brown on curiiig. Production 
would average from 125 to .150 lb. per palm. 

Khalasfi—A medlinu, semi-soft type date of 'fine qnality. In. 
(hilii.'oruia it is reported to be. resistant to rain damage. ■ The fruit is 
of medium size, inches ’by-J inc’h, and tlic colour c.liauges fia'an'yellow 
to a:mb(*r wlicni ri|;)e, a,nd on curing to a ligiit brown. Pi‘od:i:ietioTi would 
average ;froi:n 150 to 175 11,). per palm. 

K'ustanvi .—A luirdy, medium, soft type■ date,, tbe f'rui't of wlvich is 
very simila/r to the Kliadiaiwi. This date is, noted for its resistance to 
injury })y lieavy rains and high humidity.. Usually the Iieaviness of th(^ 
crop is srieli that'thimiiiig' out to approximately half is necessary, thus 
materially increasing the size of the'fruit. The fruit is of medium size, 
a]:)oiit 1-J inches l)y J inch, and'tlie colour changes from yel],ow to amber 
wlien ripe, and on curing to'reddish brown. Production averages from 
150 to 175 lb. per 'palm. 

Mahtoom ,—A large, soft tyi)e d.ate, the fruit of which ripens late 
In the season and' is of excellent quality. This variety should be 
particularly suitable for Western Queensland conditions. The fruit is 
large being about 1| inches by li inches. The colour changes from 
liglit'yellow to amber, when ripe,'and to a rich brown on curing. Pro¬ 
duction would average from 175 to 225 lb. per i^alm. 

'Sayer.—A large, soft type date, of hardy'habits, w^'hich slioiilcl be 
suitable for Queensland planting. The fruit is large, about 1-|. inches 
l)y I inch, the colour changing from light yellow to deep amber when 
ripe,, and to reddish-brown on curing. The production would average 
from 175 to 200 lb. per palm. 

Sphinx.—An Am.erican seedling of outstanding'' soft type quality. 
The fruit is large, about If inches by 1 inch, with the colour changing 
from carmine to brown-black when ripe and cured. Production ranges, 
from 250 to 300 lb. per palm., 
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Bui-dry date o£ fair quality. The fruit is, from 
ilij with colour changing from yellow to golden 
ured. Production is" from 225 to 250 lb. per 


Plate 186. 

This photograph (enlarged) was used as an advertising poster in California 
under the caption: ‘'Have a date with meP' 

Tlwory, —This-is recognised as the best dry or bread date grown. 
The fruit is of medium size, with colour changing from yellow to dark 
brown when ripe and cured. The production is about 200 lb. per palm. 

These are the varieties of dates recommended for planting in 
Queensland. Offshoots should necessarily he free from disease, and will 
be allowed entry into the State only under supervision of the Department 
of Agriculture and Stock. 
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ParlG^toria hlanckard% commonly referred to as the Parlatoria Date 
ScalCj is present in Queensland, but fortunately this appears to be the 
only trouble affecting the palms in this State. 

This Department’s date experiment block at Barcaldine, which was 
established in 1935, is a definite move in the right direction. There are 
183 young palms growing in this plot, and observations are being- 
recorded from time to time, such observations embracing ^ matters of 
importance in connection with irrigation, 'suitability of soil, tempera¬ 
tures, &e. It is hoped that much valuable data will be obtained from 
these efforts, and that date growing in Queensland on a,commercial basis, 
will be an achievement shortly to be realised, 

[concluded.] 


FERTILIZERS SOLD. IN QUEENSLAND. 

A review of the fertilizers registered under the Act for the current year reveals- 
the high standard of materials sold in this State. 

The following sets out the Muds of materials sold and the respective per¬ 
centages of iiitrogeii (N) phosphoric acid (P^Og and jjotash (K^O) present in such 
materials. ^ 

Miiuimim— 



Phosphoric 
Nitrogen Acid 

Potash 

Fertilizer. 


% 

Nitrate of soda .. 

!5.(> — 


Nitrapo (T^otassium nitrate -p sodium 
nitrate) 

15 

15 

Sulphate of ammonia 

20.() 

--- 

Dried Idood 

1143 

.— 

Superphosphate 

-— 20.5 

—• 


(water soluble) 

Bone dust 

3-3,5' 22-23.5 


Meatworks fertilizer , . 

3-6 14-23 

—. 

Basic phosphate 

-- ; 17 

— 

Nauru phosphate .. 

(cit. sol.) 
— , 37 

.... 

Sulphate of potash 

— 

48 

Aruriate of potash 

— “ ■— 

50 


A large proportion of the fertilizers distributed in Queensland is sold in tlie 
form of mechanical mixtures, i.e., mixtures containing two or more of the above- 
mentioned ingredients (with the exception of basic phosphate and Naura jdiosphate) 
in varying quantities. 

In order that the purchaser may be aware of the composition of the various 
fertilizers, it is enacted by law that the respective minimum percentages of nitro¬ 
gen, phosphoric acid, and potash, together with the forms in ivhich they respectively 
occur, shall be declared on the label attached to each bag, ThivS label sliould also 
Set out the name of the fertilizer, the net weight, and the name and addres.s of tlie 
manufacturer or dealer. 

Every sale of fertilizer over the value of 10s. must be accompanied by an 
invoice setting out the wmimanty required by the Act, 

The labels that must be attached to every bag of fertilizer and the invoice 
warranty which must, accompany the sale are the purchaser ^s guarantee as to its 
quality. 

It is to the intending buyer’s advantage to make himself acquainted thoroughly 
with the constituents of each fertilizer advertised as useful for his purpose before 
making a purchase. 

The use of the materials tabluated in this note—and mixtures made from 
them—-is sound policy, which can be followed profitably by primary producers con¬ 
cerned. ' ' ' " 









A UGUST is normally a dry month in Queensland, and this year lias 
proved no exeeption, as, apart from the scattered rains early in 
the month, no beneficial falls have been received. The South Coast re¬ 
ceived only light falls, but the Downs and south-west received from 
16 points at A¥arwick to as high as 1 ineli at Talwood. At the time of 
writing (241h August) pastures are rapidly drying off, and rain is 
required ])oth to provide feed and to enable the sowing of spring crops. 

WHEAT. 

The Cirops are looking promising, but over the greater ■ area now 
i*equire,substantial rain to promote’ a. coiitmuity .growth. Excellent 
growth was made during July, the wheat stooling out well and being 
iiaelieeked by the severe frosts which are sometimes exj.ierienced. How'- 
ever, tlie lack of su])soil nioisture is now being felt, particularly in the 
Warwiclv district, wliei'c some crops are reported to be withering. With 
iiiercaslng lempeiatures, drying westerly winds, and greater transpira¬ 
tion of moisture,, it is apparent that rain is now urgently required. 

In the Allora and Goombungee districts, where an increased area 
has been sown, a iuuivy infestation of wild oals is reported, in many 
instances to such an extent that it wdll be necessary to feed off oi* 
plough in the infested paddocks: This weed ])est is likely to increase 
unless efficient fallowing and rotation of crops is practised to a greater 
extent in future years. It is estimated that over 300,000 acres have 
been sown to wlnad: during the preserit season, and owing to the sub¬ 
stantial advance in world prices, the return to growers should be 
greater than that, ]’(‘eeived for many years past. The State Wheat 
Hoard has paid 3s. 9d. per bushel for 1935-36 grain to date, and although 
deliveries ^vere under average only 1 per cent, of the crop was dis¬ 
posed of as feed, no less than 79*5 per cent, of the balance being classi¬ 
fied as Q1 standard. 

GENERAL. 

The harvesting of Atherton Tableland maize has proceeded under 
good conditions, a record yield of more than 20,000 tons being expected. 
Sowings of early maturing maize . varieties have been made in the 
southern coastal areas, and are making good progress, although in need 
<)f rains at an early date. The spring crop is usually a risl^ one, but 
where a failure from grain is indicated such crops can be profitably 
utilised as fodder or silage. 
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liOeal onion growers ean antieipate good prices for their crops tills 
}*car, as, owing to a.sliortage in the south, Yalues have already exceeded 
£20 per ton. With October harvesting growers can, tiierefor(;g cater 
not only for local requirements, but also for soiitiiem trade, and if due 
attention is given to packing in new bags and to adequate grading some 
excellent returns should be rctilised. 



Plate 387. 

A ^FurTnerts lionie on tlics lUirdekin Delta, Nartti QiiotaiHlaiid. 


Cotton. 

The ex(aq)tionaIly dry weailier which has l)c‘on <'xperieneed duiiug 
August in all the cotton-growing districts has allowed of the harvesting 
of the cotton crops to be continued under nearly ideal conditions. 
Althongii the rate of reeeivals at the ginneries has naturally slower! 
down as eoinpared to the previous months, 1,181 bales of lint w^erc 
ginned during the niontli—the total nmnber now being 12,881 bales, 
composed of 9,080 at Glenmore and 3,801 at "Whinstanes. 

Seed distribution for the coming planting is now well under way— 
seed sufficient for some 20,000 acres having been distributed to date. 
It is apparent by the range of applications being received, that a 
decided increase in interest in cotton-growing is occurring. This augurs 
well,,for the desirable expansion of acreage being obtained tiuit is 
necessary to produce the amount of cotton wdiieh ^vill be required by 
the Australian spinners during the coming season. 

Sugar. 

Weather conditions during the montli have been uniformly dry 
throughout the sugar areas, with temperatures somewhat lower tliaii 
normal, and some frosts in the south. 

Ratoon crops are making only fair growth. Planting was seriously 
delayed in northern areas, due to the prolonged wet season, while in 
the south it is held up pending a suitable fall of rain. 

'Standover nane is 'yielding a satisfactory sugar, content in tin* 
.southern districts, but it is considerably below tliat of last' ycai* in 
northern areas. 











SOME TROPICAL FRUITS. 

No. 11.—THE SOUE SOP. 

S. E. STEPHENS, Nortliern Instructor in Emit Culture. 

Sour Sop is a tree of frequent occurrence in tlie gardens of North 
^ Queensland. The fruit is of a type more suited to garden cultiva¬ 
tion than to commercial planting, and its production is therefore more 
on tliose lines, hence it is only rarely seen in fruit shops. In the 
gardens of Cairns and the surrounding district odd trees are comnionly 
met with. 

The tree is known botanically as Anona nvuricatay L., and is native 
of tropical America. It differs from other cultivated Anonas in being 
practically an evergreen. Only when growing in situations inclined to 
dry out does it shed its old leaves before the new ones are produced. 

The foliage is a dark glossy green, giving the tree an attractive, 
ornamental appearance. The laurel-like leaves are glabrous, compara¬ 
tively thick and leathery in texture, up to about 6 inches in length, 
Flowers are usually produced in profusion, and mey arise from any 
part of the tree, ranging from the trunk and main branches to the 
previous season^s lateral growths. They are large,The,three outer petals 
being up to 1-| inches across.These petals do.,not overlap'one another, 
but a«re laid, with tlieir margins adjacent, consequently, as they are 
roughly shield-shaped, the unopened flower has, somewhat'the form ,of 
a three-sided pyramid. ^ 

Only a small proportion of the .flowers set' frtiit—iii fact,, the 
setting of fruit is charaeteristically so light That, it is regarded as one 
of the chief drawbacks to commercial cultivation in some countries. 
Of the limited number of fruit which does set there are nearly always 
a few that do not develop properly, and produce only Bialforiiied 
specimens.' A dozen'.to twenty, good fruits .is usually considered an 
excellent^ crop for one tree. ■' ; 
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Tie fruit is a large one, frequently up to 10 inclies or wore in 
lengthy quite eoniiiionly 8 indies long, and weighing 4 to 7 lb. Tlie 
outline uaiies from lieart-sliaped to almost oblongL The skin is green, 
thin, and leathery, anti its siirfaee is studded with short, g^’een fleshy 
points or spines arranged in whorled rows extending from the stem 
smd to the apex. The flesh is snow-white and highly aroiaatie. In 
tc^xtiire it is cottony, and to eat it out of hand one is given the impression 
of chewing a moiithfiil of cotton wool soaked in juh-e. The flavour 
is good, but to enjoy it to the full some preparation is needed. The 
])iilp should be place<i in a coiandtn* and the juice expressed and drained 
elf into a dish. It may then he made into a fruit jelly with the addition 
of a little gelatine or it may lie eaten as it is after being chilled. Such 
treatment renaers tlie fruit really delicious. In the Cairns district th(‘ 
sc‘ason foi the fruit is an extended one, commencing about April and 
ia'-'ting over several months. 



Plate 188. 

Yoiing and lialf-dewlopea Som Sop fruit on the lateral brandies. 
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Tlie Sour Sop is more strictly tropical than e\ en the Sugar Applet, 
and tliriues under the moist, humid eonditioiis to be found in the 
tropical coastal wet belt. On a loose, ridi. loamy soil under siieli con¬ 
ditions of climate the tree grows rapidly. Even on the sandy soil of 
Cairns trees 15 to 18 feet high and only sis to seven years old have 
!)eeii noted. These, however, have been growing at the outflow of a 
house drain, and were, eonseqiiently, abundantly supplied with water 
at all times of the year. 



Plate tm. 

The pGCttliar habit of fruiting on the trtrt. 


The tree will eommenee fruiting at three to four years of age, and 
will continue cropping regularly with practically no attention. W. 
Popenoe notes, however, that in Cuba liberal dressings of fertilizer 
have been found beneficial in increasing the amount of fruit produced. 
The fertilizer used in that country is one containing 3 per cent, nitrogen, 
10 per cent phosphoric acid, and 10 per cent, potash. J. C, Briiniiicb’^ 
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recoiimieadatioii for anonaceou?; fruits in Queensland is 1 to 3 lb. of 
siiperpliospliate, 2 to 6 lb. of meativorks manure ivitli blood, and 1 to'2 
lb. of sulpliate of potash per tree, according to age, wliicli 
gives a practically identical formula to that mentioned aliove. 



Plate 190. 

, Sour Sop tree five years froai seed. 

Sour Sops are commonly raised from seed, which germinates easily. 
The seed should |^f.sown in a moist, shaded situation,' and may take' 
a month do.germHfSte.y Seedlings' frequently spring; up spontaneously 
'under bearing trees. Vegetative propagation is not practised'in-this 
-country, but it should be''adopted,'if a particularly desirable tree is 
': ever located. ,P. ' J. Webster has found it may ■ be shield-budded 
'/luceessfully, ■■ ■ ' ■ ' ■ 

The chief'insect pest attacking the Sour Sop'is"the. Mealy Bug. 
'' 'These insects, are frequently found' tliicMy' 'congregated' bn the fruits. 

^ The customary nicotine sulphate and soap spray applied with force 
is cpite satisfactory'as a control measure. , 
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Stock Sizes-li-mcla, 2-mch, 2i-mclij 2i-iiiclij 

and 3“iBcli. 

i 

Cast Iron. 

Copper. 

Wrought Iron. 

The set an 3 fianclles 

13s. 0d. 

22s. 6d. 

32s. Sd. 

The set on 2 iiamiles 

lSs» 6d. 

22s« Sd. 

35s. Od® 

The set on t hanill® 

IBs. Sd. 

22s. 6ci. 

37s. Sd» 

Symbol brands made 




to order 

20s. to 30s. 

25$. to 35s. 32s. 6d. to 45s. 1 

Th® set ®l 10 




numerals 

3Ss. Od. 

SSs. 0d. 

i00s. 0d. ' 

If not obtainable from your Suppliers send direct to 


CHARLES ALVEY & Son, Manufacturer, St, Luj 

cia, Brisbane, 

Please forward me.only. 



NAME:. 




(Block Letters) 




ADDRESS:. 





My Registered Brand is:..,. 


I enclose Cheque, Postal Note, 

value £ : : . 

Agents wanted 

everywhere. 
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Farmers ! 
Dairymen | 
Stockowners | 

i 

I 

Ha%^e you learnt any-lesson 
from your experiences 
during a drought? If so, 

' are you interested in 

FODDEE 

CONSERVATION 

; (Silage) and the growing 
of 

FODDEE 
CROPS? - 

If you are, get into'imme- 
diate commiinieation with 
the Department of_.Agri- 
■''' culture’and Stocky Bris-' 
bane, and ask ' for advice, 
information, and, if neces- 
sary, practical deinonstra-, 
tions, 

B* GRAHAM, , “ 

kinder' Secretary, ' 
Department ■ of. 
■Agriculture and Stock. 



Farmers— 

la^aize and Cotton Planting time will soon be here, 
and to get the test results it is necessary to 
have the best planters to distribute your seed. 
One of the Sunshine lines will always give the 
best muits. 

£ s. d. 

SUNGEi.—Double row Cotton and Maize 
Planter, fitted with 8 tynes for weed¬ 
ing, as a straddle cultivator < .. 21 10-0 
If with 11 tynes for general purpose 

work ,. 23100 

j If supplied iis a cultivator only, with 11 

tynes '.18 00 

For straddle work only, with 8 tynes 16 0 0 

It cun also be supplied with Disc 
Openers at £2 10s, extra. Also 
fertilizer attachment if required. 



£ s. fl 

SUN ROW.—Single Tiow Visible Mulze 
Plunter—with Seed Hopper, only G 15 0 

rilled will! Fertilizer Hoppers .. 8 10 0 



£ s. d. 

SUNSET.—Cotton and Maize Planter, 

suitable' for either Cotton or M;iize 7 0 0 

If with FertUizer Hopper .. .. 8 15 0 

ALL PRICES F.O.B. or F,0.R. BRISBANE. 

All the above machines will plant at the various 
i clistatices required,, and plates can be supplied 
j for various other seeds at a small Extra cost. 

1 Terras.—Half Cash, balance-,, 12 months, or less 
a discount of 2| per cent, for all - Cash on 
Delivery, or ,ffiore liberal terms ■ can be had. 
at a small extra cost. 

Fur further particulars of these'and'all other Lines 
of Farm Implements, see the Local. Agent, or 
write— 

H. V. McKay Massey 
HarristQld.) Pty. Ltd. 

(SUHSHINE SECTION), 

118-124 Stanley Street, South Brisbane. 

■Hease, note address carefully and mention this 
paper when writing. 
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FRUIT marketing NOTES. 

JAS. H. GBEGOEY5 Instructor in Emit Packing, 

INURING tlie past moiitli tlie Royal National Exliibition was iiekl, aiid 
^ many interestmg contacts were made. Many were tlie different 
viewjjoints on marketing met with during meetings with fruit¬ 
growers during Exhibition "Week. From the aspect of a fruit display 
the Exhibition was most suee-essful, much excellent fruit being shown. 
The frequent remarks of the public, ^‘What beautiful fruit; we can’t 
buy fruit like that’’—afford material for serious thought. Is it because 
they will not pay the price i There are plenty- of shops which sell good 
quality fruit.. 

One of the features of the Department of Agriculture and Stock 
Court at the Exhibition was a display of tropical fruits, in which an 
amazing interest was shown by the public. For the period of the Exiiibi- 
tion officers "were continuously on duty to give information on the various 
fruits displayed, and they all remarked upon the interest shown by 
the public and the numerous requests as to where the fruits could be 
obtained and how to use them. Most of the fruits ea.me from North 
Queensland, splendid specimens of granadillas and other tropical fruits 
being displayed. For the duration of the Exhibition these fruits kept 
in excellent condition, notwithstanding their previous long journey from 
Cairns. There is no doubt that North Queenslarxd growers, with every¬ 
thing in their favour so far as the production of these fruits is con¬ 
cerned, are missing a golden opportunity in not making greater efforts 
to create a tropical fruit trade. 

Market quotations have not fluctuated during the month to any 
great extent, although most fruits shownd a tendency to rise in price. 
Banana prices in Melbourne and Sydney have reached much higher 
levels than for some time, up to 23s, per ease being obtained in Sydney. 

Prices on the various markets at the commencement of the last 
week in August were— 

OU.STAED APPLES. 

Binsbane prices for good quality fruit ranged from 3s. to 4s. 6d., 
with some special large sizes to 6s. Sydney prices were from 5s. to 7s. 
6d., and Melbourne from 6s. to 8s. Owing to the season drawing to a 
close, most lines are on the small side. 

PAPAWS. 

In Brisbane locals brought from 2s. 6d. to 4s. per bushel case, and 
Gunalda from 3s. 6d. to 5s. 6d., Yarwun from 7s. to 9s. per tropical 
ease. In Melbourne 10s. to' 14s. per tropical ease was obtained; green 
lines are unsaleable. ■ .Sydney prices were from 8s- to'12s., with special 
coloured ripe lines to 15s. 

AVOCADOS. 

Realisations in Brisb.ane were from 8s. to 10s. per case, and in 
Melbourne up to 15s. The season for this fruit is now rapidly drawing 
to a close. 

PINEAPPLES. 

Brisbane prices 'lor Smooths were from 3s, to 6s. per ease, and 2s. 
to,5s, per dozen; Ripleys brought from, 3s. to 5s. per ease, and from Is. 
to 3s. 6d. per dozen. This market, has been rather slow, for pineapples 
d,uim,g'the last few weeks.. 
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Melbourne prices were from 8s. to 9s. per ease, with green fruit 
unsaleable, and not wanted. Prices in Sydney ranged from 8s. to 10s,. 
per ease, there being a steady demand for good ripe fruit. 

BANANAS. 

In Brisbane, Cavendish bananas realised for Sixes 10s. 3d. to 12s.. 
6d., Sevens 11s. 3d. to 12s. Sd., and Eights 13s. 3d. to 14s. 6d. Ini- 
mature, thin and ribbed fruit is not popular, yet some growers are sliov;- 
ing a tendency to cut their fruit too soon During the cooler weather 
there is no risk incurred by allowing the fruit to develop a little. Lady 
Fingers brought from 2 ^ 01 . to 7d. per‘dozen for good lines. 

Melbourne prices for Cavendish were:—Sixes 14s, to 15s., Sevens- 
16s. to 17s., Eights and Nines 18s, to 19s. per case, with some special 
lines at higher prices. In Sydney, Sixes realised from 14s. to 16s. per 
case, Sevens from 16s. to ISs., and Eights and Xines from ISs. to 21s- 
I)er ease, Avitli some specials to 23s. 

CITRUS FRUITS. 

Oranges ,—Common oranges on the Brisbane market realised from 
6s. to 7s. per ease, a few^ lines from the Gayndali district from 8s. to 
10s., and Eedland fruit from 7s. to 9s., with some special lines 
higher. Imported Navels brought from 6s. to 9s. 

Mandarins ,—Emperors brought from 7s. to 8s., with Gayndali lines 
to 12s.; Scarlets from 4s. to 9s.; Glens from 8s. to 13s. Many lines of 
small Scarlets and Glens are hard to clear. 

Grapefruit ,—Prices ranged from 4s.. to 6s. per bushel. 

Lemms ,—^Loeal lines realised from 4s. 6d. to 6s. per case, and 
Gayndah fruit from 9s. to 11s. Some lines give the appearance of 
being uneured, and are consequently hard to sell. Growers should 
remove lemons from the trees at the beginning of the change from the 
green colour, and carefully store them in a cool dry place in single 
layers. The fruit will sw'eat down and colour excellently, and if the 
operations have been carefully carried out, will keep for many w^eks. 

Melbourne eitzms. prices w^ere:—^Lemons, 5s. to 8s.; oranges, com¬ 
mon, 5s. to 7s.; grapefruit, 4s. to 9s., skin-marked fruit being hard 
of sale; niandarins, 5s. to 9s. In Sydney local Navels realised 3s. to- 
7s., ancl local Emperors 2s. 6d. to 7s.. 

PASSION FRUIT, 

Attention is drawn to the prices obtained in Melbourne for this 
fruit,' viz., from 14s. to 22s. Sydney prices it ere from 6s. to 10s. per- 
lialf-Wshel, and Brisbane from 4s. to 11s. 

STRAWBERRIES. 

Brisbane prices for average quality W;ere irom 5s. to '7s. per dozen 
boxes,'with specials from 9s. to 12s. a. dozen. In Sydney, trays Tvere 
■from' 3s. to 5s., n^nd boxes from, Ss. "to 14s. a, dozen. 

TOMATOES, 

In Brisbane ripe fruit realised Is. 6d. to 3s. 6d.. green fruit Is. bd. 
lo 3s., with coloured lines from, 2s. to os. In Melbourne, Qiieeiisiaiicl 



415 


1 .SEPT.y 1936.] AOBICULTUKAL JOTEKAL. 

re-paeked liaif-brislieis brought 6s. to Ss.. Adelaide liotlioiise 10s, to 
12s., and West Australian 7s. to 10s. In' Sydnev from 4s. to os. 6fl 
a iialf-biisliel was obtained. 

APPLES. 

G-rowers with a|,»i'»les in ■eokl stoj'age would Ijo well adt'isecl to 
plaee tiieni on the liiarkei in suiall eonsignyuto.ts. All varieties slioiild 
be removed liy iiiid-Septeiaber at the latest. The present prices should 
be quite satisfactory, viz.. Granny Sjiiitli to 13s., Duriiis to lOs.,, and 
Beiieioiis to 11s. The" Beiieious variety is 3iov' begiiiiiing to open up 
faultily. Interstate senders to the Brisbane market should' take 'notice 
that the weather is now warmiBg ui;), and varieties such as Eoiiie Beaiityj 
Joiiatl'iaii, and Delicious, under these conditions, do not have a very 
satisfactory marketing life in Qiieensjand. Larim sizes should not he 
sent under any eireiiiiistaiices. 

CUCUMBEES. 

Prices in Melbourne for bushel eases were from 15s, to, 17s,, io 
Brisbane from 9s. to 11s. 

LETTUCE. 

Lettuce on the Brisbane market brought from Is. to Is. 6d. per 
dozen. Many grow'ers have adopted the tropical case for packing, a 
leaflet describing the correct methods to adopt being procurable free 
upon application to the Under Secretary, Department of Agriculture 
and Stock, Brisbane, along with other pamphlets ineiitionecl in these 
notes. 

P'uhlie-at-mis, —A packing chart for lemon.s is now available,-as is 
also auiew'publication on apple marketing. 


REFLACIMC MISSING GRAPE VINES* 

P. L. JABMNE, Plants Inspector, Stantliorpe. 

Tile iiropagatioii of grape vines by layering is an operation iisuaily adopted 
to fill np tlie , vacant spaces in’ the vineyard. 

After the second year, the replanting of missing ■ vines becomes ’mcreasingly 
•difficult and uneertain,' Those that do survive are iisuaily dwarfed and unprofitable. 
It is possible, however, to successfully replace missing vines at any age by layering. 

Layering is a simple operation, and may be carried out as follows:—A strong 
•cane of the' previous year’s growth is selected from a neighbouring vine anci> 
without severing, it is l^ent clown and buried where the plant is to grow, in a 
trench 8 to 15 inches deex>, according to the class of land. The extremity of th© 
vine is allowed to protrude above the surface with a ' sharp ben'd, leaving two, 
buds out of the grou,nd. The following summer the portion in the ground makes 
roots, and also is nourished by the mother vine. 

The only care necessary to these layers during the growing season' is to remove 
all growth on the layered cane between the mother plant and where it e'nters the 
.ground, lea,ving only that growing from the extremity for the new vine.' 

After the second season the young vine is severed from the x?ai*ent, when , it 
may l>e permitted to carry a reasonable crop. 

G-rowers will be well advised to attend to tliis matter while, the gra'pe vines are 
dormant. Vacancies in a vineyard, apart from the unsightly appearance, are most 
onprofitable. 
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BOTANY. 

Seplies selected from the outgoing maU of the Government Bofanis 
White, F.L.S. 


Pliaiarls—Toowoomba Canary Grass. 

A.A.F, 'lloiidiire. via Miirg'on)— 

Thf^ SKiss vou sent bore no seed-hea.k ana gave a little aifficulty fetemintiig. 

'h i- Fltakirls Merosa, the Tooi;\'t:omba Caiiary (jrass, midoubtedly ^ 
the best, tvinter legumes in Australia. On the tvliole it does ter m the 
.•oobn* rdiiTiates tViaii tin? ivanver, and ive were very iiiteit&ied to learn 

it laAd through the summer with you at Alondure. The grass is f ™ly 
prilEitabio and on this aeeouiit ive are not siirpnsed that your plants do 
ipt a chance to seed if stock have continual access to them. Seeds should 
soivn in autumn, but the grass really wants cultivated conditions to do 
■well, and stock should be kept off it for a little time until its loots aie 
established. 

Three Weeds. 

P.B, (Brooweena, G-ayiidah Line)— 

(a) Baplmmis raphmmtrum (eliarioek). This is one of. the ^ 

^ ^ nuisturd weed or turnip weed. It is a very common weed of cultivations 

211 Sontliern Queensland. 

^h') Emer mistralu (Cape spinaeii or prnkly .iaok'ij also known in Queenslmid 

' ^ fs bAhkd or chhead Lrr. This name, however is applied to a number 
of burr plants in Queensland. The plant is not known to possess ai 
poisonous^properties. It is, however, a very bad weed pest, and should be 
eradicated when it first appears. 

PolwooMum oo«i-o.’i'id«s (climbing buckwheat). This weed makes its appear- 
^ anc-e every now and again in eultiv.ation areas in different parts of Queens¬ 
land. Occ^irnallvMt becomes rather a bad pest, but does not seem to 
spread to the extent of some other weeds. 

A Native Bean. 

L.H.B. (Chinehilia)— 

The specimen represents Canavolw ohUstfoM, a native bean tor which wc 
iwe not heard the common name. It belongs to the same genus as tue 
sword bean and jack bean—two beans cultivated to a limited extent ui 
Queensland. The latter, which we have grown ourselves, we have 
quite an edible bean, both the pods in the young stages and the ne«lj 
Tine seeds The species vou send also occurs in the Islands of the Pacific, 
and -we have had always" understood it to be dangerous, but a friend who 
tatelsed in the New Hebrides for the_ best part of a year nitormed us 
that the beans -were a regular source of food to the natives. 

I? i W Grass—“Devil’s Fig.” 

(Mackay)— ■ , , 

1. CWoris aistichophylU (winter-growing Bhodes grass). Tins 

V to be very piatable to stock, but tests made here nnd in New 

■ Wales show it to possess a j.russic acid yielding glueoside in iair quantitits. 

SSSri: : V III spite of thi.s, however, like many other prussie acid-yielding plants it 
sews 4 be fed on by stock in most eases with impunity. Stock, however, 
should never be allowed to gorge themselves with it on an empty stomach. 

*■':( 2.'SoIoiiw» familiarly known in Queensland as Devil’s Fig. It is 

ratker a serious psst in soin6.cosstsl loeslitics. 
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Mount Larcom Specimens Mentiflstl. 

W.D. (Brai-'CiviJI, Aloniit. Lrireoiii. — 

1. €mtan<jS'i?erm'dm aiisfrah (Aloi'etor. Baj dif^r^xmn ttv trc-t-;. Tills is 

a liatire tree wltli a durable timber nracTi pri:?eil tor liigh-elass furniture 
aiicl panelling. Black beari is the uMcial name aduipteti for the timl;»er by 
tlie Queensland Forest i>eiTi<''e. The trees are ofrcui faultv and the timber 
presents some difiiculties in seasoning. 

2. JaearGJula ard^ifoUa ('tin inearfinda tree';, a imth'e of >Sont'h Anieriea. 

3. Sahirms rnfMe (the pepperina tree or pepper tree;, a iiatiTe of South America. 

4. BaMiiki cuMluJa ('white baiJrliiia). a native of Tropical Asia. 

5. Sferoilki diset^lor (seriib bottle tree). 

6. Fietis Ber^JUinuia (weeping iig^. a native of India. 

7. Fleus sfe-[thiW.ocarpa (sand-jiaper hg'p, also e.alh'Ml pnri'h':* fig. a oi 

creek banks in coastal Queensland. 

S. Tamiit'indns indica. The taraarin is now nidely cultivated in nil tropicjJ 
and sub-tropical countries, and is thought to l>e a riotive fd Tro|dcal 
Africa, The name Tamariii is derived from the AraVdnn Tamfi.Te-Hindi, 
meaning Indian date, 

Black Nightshade. 

A.G.S. (Bowen)— 

Both specimens represent forms of Sdanu'in nigrum, the black nightsliade, or, 
as it is more commonly called in Queensland, blackberry. Tiie green leaves 
and green berries of *both plants would he harmful to stock if eaten in 
any quantity. These species oeeiir in Queensland in a iiuiii1>er of forms, 
and aithongh the ripe berries are eaten freely without any ill effects, the 
green parts we have always regarded as dangerous, as'they contain a 
j>oisonous alkaloid, solanin, wliieli tends to disa’ppear from tlie berries as 
they ripen. It is just possible that the purple form may contain more of 
the poisonous principle than the green one, but on this, point we are'not 
certain. We would like to see specimens of it later on in Ijerry, 

Generally speaking, so ■ far as we have observed, stock seem to avoid these 
plants when they are growing, although on one oi’ two occasions it has been 
reported to us that pigs have been poisoned by thein. and in the southern 
States fairly definite reports of sheep*. Itaving been .poisoned by eating the 
green plaiit.s are on record. 

Forestry Specimens Identified. ' ^ 

8.B. (Cawarral)— 

1. Eucalyptus teretieornis (Blue giim'.t. Tliis is a very strong hardwood for 

general structural purposes. It is said to have high duralulity in damp 
situations, and to have excellent resistance to white ant attack. 

2. EnroseMufiis falmtuSf mi\ angusiifdius. This, tree goes under ma,ny local 

names, one of the commonest being maiden's blush. This name, however, 
we think should be reserved for a different tree w'ith very iniieli broader' 
leaves. The Queensland Forestry Berviee has adopted the name of blush 
eugerie for ■ the timber. It is a light soft timber, lacking durability and 
very susceptible to borer attack. 

3. Cordm diehotoina (the Sebastian tree). Tius tree lias a wide distribution 

outside Australia through the Alalayan Archipelago to India. In India 
the wood is considered fairly strong, and is used for l>oat building and 
various purposes. So far as we know it is not used here at all. The 
niiieilaginous fruit is used in India as a laxative and to give relief in 
chest and throat affections, . . 

4. Melaleu-ea leueade-ndran, w. cormeea (tea tree). The coiu’C'Ct spelling of 

this word is not as usually written. The origin of the name 

is that .Bt, Anderson, who was the surgeon and naturalist on CO'Ok-’s third 
voyage to Australia, used the leaves of an allied plant-as a siilistitiite for 
ordinary tea, and the drink,, if not particularly palatable,. was found iiS'eful 
,in keeping down scurvy,'hence, the local name." 

There are many ' varieties of .IfcMeieoot pu • Queensland,''and''the Queensland 
Forest .Service has 'adopted, the name of Brown. Tea , Tree: for,,, the timber^ 
. . of them. ' If yon have by this' time obtained a,copy of' ’^^The. Timbers and 
Forest. Products of Queensland/^ by E. H. P,'Swain, you,, will .'find quite a 
lot said'about''the timber. 

‘5. MmMpftm crebm (narrow-leaved'iron’bark), one of the strongest and most' 
durable har'dwoods. 
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Sour or Yellow Grass. 

C.!F,A.B. (Galoimdra) — 

Tlie specimen represents Faspaliim eoii^ugatmi, generally known in Queensland 
as Sour Grass or Yellow Grass. This grass is spread very widely over the 
tropical regions of the world and has been established in North Queensland 
for a number of years. More recently it has travelled souths and is now 
found in various localities and in the Northern Bivers of New South Wales, 
but does not seem, to spread to any thing like the extent it does in the 
North, Farmers in North Queensland are very perturbed about the grass 
owing to its invading paspalnm pastures, very much reducing their value 
from a dairying standpoint. We have, however, in New Guinea seen mules 
feed largely on it and work quite well, although, of course, they were 
supplied with other fodder. 

A^^Common Tropical Legume—A Chickweed. 

J.A.P, (Kairi, N.Q.)-— 

The specimen represents Mysicarpus 'uaginalis, a common tropical legume quite 
abundant in parts of North Queensland and North Australia. It is palat¬ 
able to stock, and we should say a valuable addition to the native pasture. 
We have not heard the local name given to it. 

The other specimen represents Drymarm corciata, a plant of the Chickweed 
family. It is spread widely over the Tropics, and is thought to be a native 
of Central America. It is a very eomnaon weed of rice lelcls in the East, 
but in Queensland and New Guinea seems to be confined to rather damp 
situations, as along creek banks, and rather wet scrub edges. It is not 
known to possess any poisonous or harmful properties, and its allies in 
cooler parts of the world are quite useful fodder herbs, particularly as 
green stuff for birds and poultry. 

Prickly Poppy. 

M.O. (Townson)— 

The specimen represents Argemo%e Mexicana —Prickly poppy. This plant 
possesses poisonous properties, but having a very bitter sap stock generally 
leave it alone. The only record that has come under our notice of stock 
having been poisoned by the plant is where the weeds have been cut, 
allowed to wilt, and the subsequently softened plants eaten by calves. 

Elephant Grass. 

H.L.E.S. (Harlin, Brisbane Talley)— 

The specimen represents elephant grass— Feimisetum- pur-pwremi. This grass 
strikes very readily from cuttings -which may be put in any time during 
the spring or summer. In the taller plants the canes Inuxlme very hard 
and woody, but if the plant is kept down it makes a bulk of good^ 

forage for cattle, either for chaffing or feeding off. 

A Common Weed in- the North. 

J.F.O'N. (Bichmond, N.Q.)— 

The ^eeimen represents Ftei'ocaulort- spha^celatm, a fairly common weed in 
North Queensland, but for which we have not heard a distinctive local 
name. It is sometimes called stink -weed, sometimes rag we(3d. These 
names, however, are applied to a number of different plants in Queensland. 

’ It is not knoyrn to possess any poisonous or harmful properties, but seems 
to be left untouched by stock. It is not new to the North-west, ns we 
have a number of specimens from various localities in Western Queensland, 
and we have collected it ourselves along Julia Greek. 

Biirr Medic, ' ■ ' 

J.B,M. (Goondiwindi)— 

The specimen is M&^>ago> laomiaia, a species of burr medie or burr trefoil, 
naturalised in Queensland and some of the north-western and western 
districts of New South Wales. It is nothing like as common as the eoimnoii 
burr trefoil (M^Mmgo denticvXata), It is said to be earlier than the 
ordinary burr trefoil, and Brakewell, in Ms Grasses and Forage Plants 
of New South Wales','^ says it is more nutritious, but it does not seem to 
us to bear the same amount, of leafy forage. 
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General Notes 



Staff Changes and Appointments. 


The following ollieers of the Departinent of Agrieuiture and Stock have ])ee!i 
transferred;— 


Messrs. 0. L. Hassell^ Senior Instnietor in Agrieiilturej from Townsville to 
Atherton; T. C4. Gfahani, Instructor in Agriculture, from Biinbirlah to 
Townisville; E. W. Baird, Field Assistant, from Towiisrille to Mareeba; 
and H. MelSTee, Cadet, from Mareeba to Dimbulah. 

Mr. T. Herbert, Fairymead Sugar Mill, has been appointed an Assistant Cane 
Tester for the remainder of the season. 


Mr. James Purcell, Toowoomba, has been appointed Chairman of tlie Dairy 
Products Stabilisation Board until 31st December, 1938, 

Mr. A. S. Nicolson, Lindemaii Island, has been appointed an Honorary Banger 
under the Animals and Birds Acts and the Native Plants Protection Act." 

Mr. S. Theodore, care of Tally vSugar Mill, has been appointed Millowners'" 
B«epreseutative on the Tally Local Sugar Cane Prices Board, vice Mr. P. N. King, 
resigned. 

The following transfers of Inspectors of Stock, Slaughter-houses, and Dairies 
have been approved:—Messrs. B. J. O^Sullivan, from Maryvale to Allora; A. B. 
Betts, from Upper Pilton to West Haldon; S. C. Allan, from Crow’s Nest to 
Grantham; and B. .Pusey, from Grantham to Crowds Nest. 

Messrs. A. Fordyce (North Side, Maekay) and J. Trevaskis (Farleigh) have 
been appointed Canegrowerg' Bepresentatives on the Farleigh Local Sugar Gane 
Prices Board. 

Mr. Harry .Hooper, A.F.I.A., Department of Agriculture and Stock, lias been 
appointed also an Inspector of Accounts under the Pig Industry Act. 

Constable J. H. Clay, Dobbyn, has been appointed also an Inspector under the 
Slaughtering Act. 

Mr, A. McDpwall, Slaughtering Inspector, has been transferred from Mary¬ 
borough to Ooolangatta. 

Constable B. H. Porter, Wandoan, has been appointed also an Inspector under 
the Brands Acts and the Slaughtering Act. 

Mr. W. Peterson, South Bimdaberg, has been appointed an Honorary Banger 
under the Animals and Birds Acts and the Native Plants Protection Act. 

Mr. A. Canty (Bed Hill), a qualified candidate, has been appointed an Inspector 
on probation under the Dairy Produce Acts, the Diseases in Stock Acts, and the 
Slaughtering Acts, Department of Agriculture and Stock. 

The Officer in Cliarge of Police, Dayboro, has been appointed also an acting 
inspector of stock. 

Messrs. L. J. Pritchard and W, H. Sawford, of the Austinville Bamiiia Settle-' 
ment, have been appointed honorary rangers under the Animals and Birds Acts 
and the Native Plants Protection Act. 

Mr. W. A. Winchester, of Bundaberg, has tendered his resignation as an honorary 
ranger under the aboveinentioned Acts. 

The Egg Board. 

An Order in Council has been issued under the Primary Producers’ Organisation 
and Marketing Acts, modifying and adding to the Orders In Coimeil constituting 
the Egg Board, in respect of the acceptance by the Board of the commodity, the 
payment for eggs, equalisation deductions, the delivery of eggs elsewhere than at 
Brisbane, the freight on eggs, and the Board/s decision regarding the quality of 
eggs. ' ' ' ' 

The amount of levies heretofore made by the Egg Board may be assigned by 
way of security to any bank or institution to which the Egg Board may be indebted 
for financial accommodation for the cost of acquiring land or eoiistnietiiig depots 
or buildings. The Board may invest the proceeds of any levies or funds of the 
Board in any approved investment. 

Begulatioiis have also been issued under the abovementioned Acts empowering 
the Board to expend the amount of any levies for the purpose of acquiring land and 
erecting buildings, or for administrative purposes; and to assign the amount of any 
levies by way of security to any financial institution to which the Board mav be 
indebted for financial accommodation for the cost of erecting buildings or acquiring 
lanffi 




422 


QUEENSLAND AGRICULTURAL ■ JOiTENAL., [1 SePT., 1936 , 

Peanut Board« 

The election of a growers^ reiiresentative for District No. 1 (Weinholt and 
Nanango) of the Peanut Board took plaes at the Department of Agriculture and 
S'toekj on the 21st August, with the result that the present member, Air. Young, was 
returned by a majority of ,1B0 votes. 

The voting was— 

Leslie V. Young, Wooroolin ,. ,. .. .. .. 253 votes. 

Norman d. Christiansen, 'Wooroolin .. .. . . .. 123 votes, 

Mr, Albert George Whiting, of Atherton, was returned unopposed for the 
iNortberii District of the Peanut Board. * 

Blngera Mill Levy, 

Kegulatioiis have been issued under the Primary Producers ’ Organisation and 
Alarketing Acts empowering the Bingera. Hill Suppliers^ Committee to make a 
levy of one-farthing per ton on growers whose sugar-cane is loaded at Uping, 
'Mellwraith, Alaroondan, and Delan railway sidings, and supplied to the Bingera 
Aliil, such levy to be used for administrative purposed by the Alaroondan Branch 
of the Bingera Alill Suppliers ’ Oommittee. Fifty per cent, of the growers con¬ 
cerned may, on or before the 21sti September next, lodge a petition for a poll on 
the question of whether or not the levy should be made. 

Banana Levy. 

Existing regulations under the Fruit Marketing Organisation Acts covering 
banana levies have been rescinded^ and a new regulation has been issued in lieu 
thereof, empowering the Commit£ee of Diretion of Fruit Marketing to make a levy 
on all growers of bananas in Queensland for the period from 8th August, 1936, 
to 31st December, 1939. 

The levy shall be at the following rates:— 

On all bananas sold or .consigned, whether by rail, road, or boat to any agent 
or company in the Greater Brisbane Area, at the rate of id. i^er ease 
containing IJ bushels or leas,* or when marketed in the bunch at the 
rate of Id. for every £1 or part thereof of the gross amount realised. 

On all bananas consigned by rail, road, or boat, to any agent or company 
in Queensland to any centre other than the Greater Brisbane Area at 
the rate of Is. per ton of eased bananas containing li bushels or less; 
or when marketed in the bunch at the rate of lOd. per ton, and in 
either instance a proportionate part of such amount for any fraction 
of a ton with a minimum of Id. for any one consignment. 

The levy on all bananas railed from any Queensland railway station (except 
Warwick, Toowoomba, Cairns, Townsville, Mackay, Boekhampton, Central, Roma 
Street, Brunswick Street, Woolloongabba^ and South Brisbane may be collected 
by the Commissioner of Railways to the extent of Is. per ton on cased bananas 
containing li busheds or less, and to the extent of lOd. per ton on bunch bananas. 

Siaughteriug Licenses. 

Regulations Nos. 6 and 7 under the Slaughtering Act have been amended to 
provide that, in eases where an application for the grant, renewal, or transfer of a 
license of a slaughter-lious(3 is adjourned to enable the applicant to provide suit¬ 
able premises elsewhere, a provisional license to slaughter stock in his present 
■ premises during such time as is reasonably necessary to enable Mm to obtain such 
suitable premises elsewhere, may be issued. 

Levy for Banana Industry Protection Board. 

An Order in Council has been issued under ^^The Banuna Industry Frotection 
Act of 1929^^ providing for a levy on banana growers to be used for the mainten¬ 
ance of the Banana Industry Pi’otection Board, The levy is similar to that of last 
year, and is at the rate of IJd. per case containing one and a-half bushels or less, 

, and 2d. in the £l on the proceeds of sales of bananas marketed in the bunch. 

:;;;FlueappIe Levy. 

Executive approval has been given to the extension for a further period of 
twelve months from the 20th August next of the Pineapple Levy Regulation. 

ord Park'A Sanctuary. ^ 

The Clifford Park racecourse and an adjoining property, Westwood, Toowoomba, 
liave been declared a sanctuary under the Animals and Birds Acts. 
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S-natoblte and its Treatment. ■ • ■ . , . 

Tlie marks of a snakebite ^vere two pnnetures^ sometimes witii two or ,iii,ore 
scratches. In treating a bite on the hand the first thing was to apply a ligatiiife 
.above the elbow without a seconddelay. the place should be wdped'and/the 

'punctures_ cut through (along and never across the linibX _ with a pfiece 
glass or a sharp blade. Crystals or permanganate of potash should then be Tubbed 
freely into the cut. After an hour the ligature (which should be twisted with a 
stick very tightly) must be loosened for 30 seconds. This allowed fresh bBod to 
floWj and unless it -was done the fiesh might mortify. The loosening and retying 
of the ligature should be repeated every 15 minutes for another hour. When the, 
ligature was put on within half a minute of being bitten recovery was praetiealy 
assured.—J. E. Kinghorii (Australian ^lus'eum) in the ^‘'Sydney Morning Herald/^ 

Plywood and Veneer Board. 

An Order in Council has been issued under the Primary Producers’ Organisation 
and Marketing Acts, empowering the Plywood and Veneer Board to obtain from 
manufacturers of plywood and veneer information relating to such commoditieSj and 
authorising such Board to appoint persons to inspect the books and accounts of 
manufacturers or agents. 

Plywood and Veneer Board Levies. 

Executive* approval has been given to the issue of Eegulations under the 
Primary Producers^ Organisation and Marketing Acts extending the .Plywood and 
Veneer Board Levy Eegulations empowering the Board ,to make a levy to piovidie for 
its administrative expenses; and further empowering the Board to make a levy at 
the rate of 3d. per 100 ft. face measurement on all pine plywood delivered between 
the 3rd May, 1936, and the 2nd May, 1939, for subsidising overseas shipments. 

Membership of a District Cane Growers* Executive. 

The regulation under the Primary Producers* Organisation and Marketing 
Acts relative to the qualification and disqualification of persons fox election aS 
members of a district cane growers* executive has been amended to provide that 
an of&eer of a district executive who receives any payment or remuneration at a rate 
greater than £75 per annum shall be disqualified from being elected to or from 
continuing to be a member of any executive. 

Atherton Maize Board Levy. 

Eegulations have been issued under the Primary Proditeers ’ Organisation and 
Marketing Acts empowering the Atherton Tableland Maize Board to make a levy 
on growers of maize at the rate of £1 5s. per ton of maize to provide for tlie 
administrative expenses of the Board and for the yearly instalment of interest and 
redemption due and payable to His Majesty the King, 

Members of the Council of “Agriculture. 

A regulation has been issued under the Primary Producers* Organisation and 
Marketing Acts prescribing the members of eommodity boards whiO shall be 
members of the Council of Agriculture. These are:— 

Messrs. J. McRobert (Maryborough) and W. J. Sloan (Malanda), the Butter 
Board; B. G, 0*Shea (Southbrook), the Cheese Board; H. E. Brake 
(Wowan), the Cotton Board; P. G. Martin (Kairi), the Atherton Maize 
Board; C. Brumm (Woongoolba), the Arrowroot Board; A, G. Whiting 
(Atherton), the Peanut Board; B. V, Woodrow (Woodford), the Honey 
Board; H. Kessler (Cambooya), the Barley Board; M. H. Campbell 
(Albany Creek), the Egg Board; S. ^ischke" (Hatton Vale), the Broom 
Millet Board; G. D. 0*Neiil (Allora), the Canary Seed Board; J. B. 
Foxwell (Kureen), the Korthern Pig Board; K. Hack (Nerang), the 
Committee of Direction of Fruit Marketing; G. Johnson (Sixrani, 
Mackay), the Queensland Cane Growers* Council; W. J. Brimblecombe 
(Pirrinuan), the Wheat Board; , G. A. Duffy (Chairman, Timber 
Advisory Committee), the Plywood and Veneer Board and the Northern 
Plywood and Veneer Board. 

The following representatives of districts embracing Local Producers* Associa¬ 
tions have also been appointed members of the Couneil of Agriculture:— 

Messrs. B. B. Nothling (Hut Greek, via Ambrose), Central Queensland; 
B. H, Jamieson (Monto), Burnett; W. L. Osborne (Wondai), South 
Burnett; P.■ Daley-(Maleny), Wide.Bay; 0. Bateman .'(Nnndah), Kast 
Moreton; W, A. Fielding (Laidley), West Moreton; J.''Cameron'"(Mlll- 
merran) Darling Downs; W. E. Ashford (Hannaford), Western Downs; 
J. P. McCarthy (Tolga), Atherton Tableland. 





424 QUEENSLAND AGSICULTUEAL JOtJBNAL. [1 SbPT., 1986. 



Frematare Calving. 

Premature ealviug is prevaJeiit in many parts of the State, more paitlciilaiiy 
|fi the coastal aro;:ss, iviiere the rainfall (liminishes towards tlie end of each year, 
and where there are no introduced grasses. 

The trouble is more frequent in dairy herds, which is attributed to restricted 
pastures and lack of feed coiitaiiiiiig sufficient nutriment. Other factors predisposing 
to its Incidence are exposure to cold: and W'et weather. 


Premature calving is frequently mistaken for eontagioiis abortion. Many 
valuable cows—and calves—are lost annually through, this trouble, principally for 
the want of knowledge on the part of owners. 

As a measure of prevention, stock owners should conserve fodder—lucerne 
for choice—-chaff it up as required, and feed it as soon as the cows commence to 
lose condition. Even bush hay will do if nothing else is available. 

To ensure that each animal gets its share the chaffed feed should be sup¬ 
plied in separate ]>oxes—the stronger beasts cannot then rob the weaker ones. 
Danip the mixture before feeding, thus preventing the beast from blowing it 
about when breathing. Hand feed in this way at least every second day. 


Pineapple Marketing, 

A substantial percentage of cased pines arrive at the market bruised, of which 
the cause is the use of unsuitable packing material or none at all. It is generally 
agreed in the markets that ^od x}iiiea packed in woodwool realise at least <)<L 
per ease above the same quality packed in grass or without any pa(.*kiiig. Also, 
a case so packed is more suitable for despatch up country. 

Another point is that pines packed in old eases arrive at market at a distinct 
disadvantage. Buyers definitely prefer new cases. Further—and this, obviousiy, 
is very important—old cases cannot bo despatched to New South Wales buyers, 
and so one good market for them is closed. 

The old mistake of sending insufficiently coloured pineapples to market is 
still being made, and good returns are consequently being sacrificed by certain 
suppliers wlio would do much better to realise that the market will not pay for 
what it does not want. 


Black Spot of Plums. 

Ill the Staiithorpe district, a number of varieties of Japjuicse plum luu’e, for 
the past few seasons, been affected with black spot. This is a bacterial disejiso 
which disfigures the fruit and causes a shot-hole effect on tlie leaves and (».aukers 
on the stems. Large limbs or even whole trees may he lost from the caiikei' stage, 
and the fruit spot often renders a considerable portion of the crop unsaleiiblo. 
The disease is worse in low-lying and poorly-drained situations, but is by no 
/means confined to such places. 

Spraying experiments have been conducted for several years in an attempt 
ho check the trouble. At first, summer cover sprays with zinc lime were tried, 
'm successful results had Ix;en reported from America with this s[>ray used 
against a similar disease. The only result of these experiments was to prove 
conclusively that fine lime was without effect on the disease. 

Last season, a number of other sprays were tried. The results indicated that 
copper sprays, such as Bordeaux mixture, will control the disease. Sulphur sprays, 
such as lime sulphur and colloidal sulphur, have no effect. Unfortunately, Bordeaux 
. mixture cannot be used on plum trees after blossoming. Dormant spraying alone 
does not give full protection, and it is not yet certain that the disease can be 
adequately controlled by sprays prior to blossoming. Experiments to determine 
the ^bast scdiedule of sprays are how under way. In the meantime, growers are 
advised to spray ' susceptible’, varieties of jdum,' such as October Pur|)lc, Boris, 

^ Bhiro, and Santa Eosa, with Bordeaux mixture', at,bud .bxirst, a.nd again between, 
"bud burst and the opening, of the blossoms. ' The 'first application can be ma.de 
fit full strength, namely 6:4;40j but for the second, it may be advisalde to reduce 
the "Strength to .^':2:40. 
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Picking Bags and Ibelr Pitfalls. 

Ho'w often do fruit growers, when harvesting fruit, think of the amount of 
damage caused by the use of picking bags? Observation has shown that the 
amount of stalk injury to fruit when handled is much greater when picking 
bags are used. 

As it takes twelve months to produce a croi3 of fruit, surely the exercising of 
caution by using picking tins and handling each individual fruit should, more 
than repay the little extra time involved. 

With citrus, the grower x^roteets the stalk end from fractures by clipx}iiig ail 
fruit, and then rolls the fruit through the picking bag, allowing the buttons to 
damage the cheeks of the fruit. 

Observations in the apple x^acking sheds disclosed that stalk damage for wliieh 
the X)fucking was often blamed took xdace before the fruit reached the sizing 
machines. 

These observations give rise to the thought, ^A4re ]3irddng bags worth while?*' 
Manimitls Milk. 

There is undoubtedly need for a fuller appreciation of the losses that may 
accrue from mammitis milk. 

Many dairy farmers are w'ell aware of the seriousness of such infected cows, but 
perhaps do not realise the full significance from an economic standpoint. 

Such udder infections must be regarded as of outstanding importance, which 
result in great annual financial losses. 

The loss of cows, loss of supply, decrease in quality of milk and cream, and 
diminution in nutritive value illustrate briefly the consequences involved. Acute 
mammitis has been known to cause the death of dairy cows. However, of equal 
importance is the lower milk yield which inevitably follows the loss of the milking 
function in a quarter. 

Compared with normal milk, mammitis milk contains less casein, fat, and sugar, 
with increased alkalinity and salt, and also x^<^-'^^6sses a disagreeal3le flavour. 
Such properties make mammitis milk entirely unsuitable for butter and cheese 
manufacture. 

Unknowingly, the farmer loses many pounds annum from defective milk 
and cream being graded dowm. 

This illustrates the need for early action, and the following advice will prove 
helpful to the farmer in detection and control of this defect;— 

1. Look out for lowered milk yield, and especially loss of the milking function 
in a quarter of the udder. At the same time examine the foremilk for clots or 
flakes. 

2. The curd remaining after straining each cow' ’s milk through flue black silk 
wdll also give a rough indication of infected eow's. 

In considering control methods, it must be borne in mind that such au udder 
infection is contagious, so that by far the most important consideration consists 
of:— 

1. Segregation of infected cow's and increased hygiene. 

(a) If cows are being machine milked, it is advisable to hand milk for a 
period in order to pick out the infected cows and then isolate these, 

(1)) The use of weak Gondy^s or x‘)otassium permanganate as a disinfectant 
and strict cleanliness will prevent the spread to other cows. 

(c) Before milking, wash hands in weak Oondy^s and repeat wdth each cow, 

2. Cows that show abnormal milk or any signs of udder infection should be 
milked last, 

3. Cloths used in wiping their udders should not be used on normal cows, 

4. The foremilk should not be milked on to the floor. 

5. Use milking maeiiines only on healthy cows, 

6. Older cows are more commonly infected. 

With these fe\v considerations, wre see- the need for early detection of such a 
disease in your herd, and also the immediate application of control measures. 

Such a matter urgently requires attention in order that losses may be reduced 
to a minimum. 
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Green Cestrum—A Dangerous Weed. , , , . 

Boveral cases of a poisowing of eows .and poultry by the green oestrum lia\'e 
bee,II broiigiit iiuder the notice of the Department witliiii recent' months. Horses, 
seeiii rarely to touch the plant, but, cows ■ will eat it if., fresh^ feed is scarce, even itV 
m ill tlie case of many town cows, they are fed on ehalP and are in first-class 
eoiiditio,m They seem to have a particular liking for the plant at this time of the 
year. , 

Tim poisoning by the plant is rapid, the symptoms at first being constipation with 
blood"Sta;ined ffficos. This is rapidly followed by a general paralysis, and death 
in grojit pain. ■ As the plant is very much on the inere'ase, and suckers very badly, 
it should l)c eradicated immediately 6n introduction into a locality. 

■ For the purposes of identification, it may be said that the plant is a slinib 
4 to 5 feet high, with dull-green leaves, and yellowish-green or brownish-gTeeii 
flowers in buneiies at the ends of the branches. The plant rather xirefers shady 
situations, though it is by no means confined to them.. Cases of poisoning of 
poultry have occurred where the ifiant has been grovring against netting fences, and 
fowls have picked at the green leaves. 

The plant is a native of Chili and the Argentine, South America, and the 
poisonous iirineiple is due to an alkaloid, and is not destroyed by drying. 

Hanners suspecting they have the plant in their districts are advised to send 
specimens to the Department for correct identification. 


Th© Feeding and Management of Poultry Breeding Stock. 

The development of the embryo chicken during the process of incubation 
depends to some extent on the nutrients in the egg, and, of course, it is readily 
understood that the quality of the contents of an egg is in accordance with the 
food consumed by the fowl. For the. embryo, to develop into a strong vigorous 
chicken, the egg should be rich in vitamin A; therefore it is necessary to supply 
to the breeding stock foodstuffs containing this vitamin. Without it the growth 
of the young will stop and death will eventuate. 

Foods that are rich in vitamin A are green food, yellow maize, milk, and cod 
liver oil, whilst meat or protein meals, wheat, bran, and; pollard are deficient. 

Having a knowdedge that this vitamin is so essential to the life of the embryo, 
and knowing the foods that contain it, consideration must now be given to the 
most economical method to adopt in supplying it. Without doubt the best and 
cheapest method of supplying vitamin A is by feeding ample freshly cut green feed. 
In addition, greenstuff is rich in vitamins 0, E, and Gr, and also contains minerals. 
It might be pointed out that vitamm E aids fertility, whilst G- is another valuable 
aid to the growth and development of the embryo and young. In the feeding of 
greenstuff supply the birds with as much as they will consume. If wet mash 
is fed, greenstuff could eoinprise to upwards of one-third hy measure of the bulk 
of the mash; when the system of fceding is dry mash, moisten the greens, if not 
moist, and add a handfuls of mash to the greens, mixing thoroughly, and 
give as a mid-day meal: the addition of the mash will increase the palatability 
of the greens. Green lucerne chaff could he soaked in cold water overnight, if fresli 
green feed is not available. 

Maize iS; an e.xeelleiit food, and it would be an advantage to feed this graiu 
,to' breeding' birds • even ' though it is more, costly at present than wheat. Milk, 
unless available on the farm, would probably be too costly, whilst the cost of cod 
liver oh is prohibitive eompiared with greenstuff. 

In feeding breeding birds it is an advantage for them to consume more grain 
than mash, as the gram will have the effect of reducing any tendency to the stimula¬ 
tion of egg production;, therefore always feed as much grain, as the birds will eat. 

In the management of breeding birds do not tolerate broody hens on the iicstKS. 
Get them^ away, otherwise' germination may take place and the eggs will be spoilt 
for incubation purposes. The eggs should be gathered frequently, at least twice 
daily. The eggs should be cleaned by scraping if soiled and stored in a cool place,, 
but not in draughts. Draughts, cause a rax->id evaj)oration-of the contents which 
is detrimental to the hatching quality of eggs. 

Make regular inspections of, the perches for mites, as these parasites are suck- 
' ing blood'',from the''birds, wea,kenmg their vitality, with the .natural sequence of 
poor hatches'and' weak .chickens. Occasionally'examine ' male birds for body lice,, 
and' if' necessary' give them a dusting with some insecticide so as to relieve' them, ox 
these'pests. 
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The Moes Marie Banana. 

Many inquiries are being received from various centres tlu’Oiiglioiit the 
Ijaiiaiia-grovang areas in Queensland as to the ]>ossibility of j)laiiting the Alons 
Afarie variety' of bananas during the coming planting season. Sucdi inquiries 
•einbocly a request for information as to viiere clean plants are available jiikI the 
price tiiat v^oiild be ashed for same per hundred. 

Nor the Inniefit of those grovv'ers who have not [»roduee<l this variety of fruit 
previouslu, it is advised that certain conditions must l^e strictly observed if 
.satisfactory returns are to be obtained from the idanting of the Alons Alarie. 

Firstly, there are two distinct types listed under the heading of Afons A£arie» 
The first is a tall-growing variety possessing very many characteristics that ' 
definitely ally it with the variety Gros Aliehel. This particular type has a 
definite characteristic inasmuch as the lower j^ortion of the bunch stem discards 
'every trace of the small immature fingers so typical of the Cavendish variety, 
.and from the actual flower up to the last hand of mature fruit there remains an 
■absolutely bare stem. 

The second type is more dwarfed, being taller than the Cavendish but 
possessing many characteristics which definitely ally it with this variety. The 
bunches are of Cavendish type, but whereas in the first type mentioiied the 
bared stem is so noticeable, in the second type this stem carries the small immature 
fingers as does the Cavendish. 

Both types produce fruit that is absolutely similar in appearance and quality, 
Imt favour is given the more squat grovrth owing to the greater amount of wind 
I'esistanee that this particular type possesses. 

Another feature to be considered is that this variety generally is not as hardy 
ill its growing habits as is the Cavendish, and therefore requires to be grown on 
rich land in a sheltered position, the shelter being essential because of the 
somewhat weak character that this variety possesses,* that is, the breaking-oif of the 
bunches when possibly three iiarts matured, the actual break always occurring 
just inside the pseudo-stem. Propping under such conditions is a difificult 
task owing to the section that appears so weak in this plant and also on account 
of the height that the plants attain. Observations indicate that land that will 
produce Cavendish fruit of fair quality would in many instances be incapable of 
producing fair quality Mans Alarie, As mentioned before, rich land, a good rainfall, 
and abundance of shelter are positive essentials for the production of the latter 
variety. Attempts made to produce Mons Marie on land other than that mentioned 
-above have resulted in failure, the bunches being very small, the plants of 
a wind-stricken and stunted nature, and an excessive 'leaf fall always being 
noticeable. 

Grow'ers would be well advised to seek the advice of the Department prior to 
planting this variety not only for guidance in respect to the locality in which 
it is desired to plant, but also to definitely ascertain a reliable source from 
•vvhieh plants of this variety may be obtained. 

Sweet Potatoes as^a Pig Feed. 

S’weet potatoes have a high value as pig feed; both the roots and vines are 
very ])alatable to pigs, and it is not necessary to boil the roots before feeding; 
in 'fact, the most economical way to feed this crop is by allowing pigs to do the 
harvesting. 

Where the paddock system of pig* raising is adopted, a pig paddock may be 
planted in sweet potatoes, then by erecting a temporary fence across the paddock, the 
pigs may be turned on to the crop when it is ready to harvest, the temporary 
fence being moved along as each section of the crop is cleaned: up by the pigs. 

Sweet potatoes may satisfactorily replace a large qiart of the grain in a pig^s 
diet, provided sutficient separated milk or meat meal As fed in con junction. 

Approximately 3J lb. of sweet pototoes are equal in feeding value to 1 lb, of 
maize, and when the vines are fed also, it may be estimated that about 3 lb. of 
swmet potatoes and their vines are equal to 1 lb. of maize, which means that a 
3 tons-per-acre crop is required to give the same pig food as a 40-busliel crop of 
maize. Under conditions which would produce a 40-biishel crop of maize in the 
Queensland coastal districts, at least a fi-ton crop of sweet potatoes may be 
expected, which means that sweet piotatoea may bo expected to give twice as much 
pig feed per acre as maize grain. 

, , ' Although it is claimed that sweet potato vines, are goo,d cattle food, caution 
is necessary as cases of supposed stock poisoning as a result nf, eating the wines 
have been reported from time to time. 
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Poultry—How to Cull. 

Very deliiiite cliaraeters are associated with high egg production^ and the breeder 
who is to make a success of poultry raising must aCouaint himself with these 
cliaraeters^ discarding from his flock all birds which do *not. possess them. Thera 
arc Mrds^ however, whicli are exceptionally good layers that do not look the 
part. They are the exception to the rule, and it is better to los’O a few good birds 
III the process of culling than to’ retain a lot of iiidiiffierent ones by not making 
an effort to get rid of the undesirable. 

The good producer in the flrst place will be active, alert, strong in 

appearance. Gull the sluggish and the weak. The sluggish will invariably be over” 
fat, indicating for what purpose she has been using her food; and the w^.ak tlais, 
suggestive of her inability for sustained production. 

The body of a good layer should have length, depth, and width proportionate, 
the breed. Eemales are usually deeper at the rear than in front, bi|Jf"'th 0 bif_^ 
lacking in front is to be avoided. Look for the female with a back ytfde through", 
out its entire length, avoiding birds which have not well sprung ribs and narrow to 
the base of the tail. Judge the width of back by running the, hand down the 
entire length, thumb one side and fingers the other. Width can also be judged by 
the distance the legs are apart. 

Many of these features can be judged while the bird, is at liberty in the pen, 
and those appearing undesirables caught with a catching hook for further examina¬ 
tion. As the catching of birds frequently disturbs the whole flock, with a conse¬ 
quent fall in production, it is suggested that a lot of the examination of poultry 
can be done at night when the bird is on the perch. It is possible to ascertain 
the exceptionally fat and those not in good enough condition. Such birds can 
definitely be marketed with advantage. It is possible also to ascertain at night 
if a bird is laying or not by the condition of the pelvic bones and the distance 
between the pelvic bones and the keel. 

With a bird in lay, it should be possible to place two fingers between the pelvic 
bones and three or more between the pelvic bones and the keel. The good layer 
should have a soft, pliable abdomen, fuU, but not hard. If she is a good producer, 
she should have a full crop, indicating her appetite. As all good fowls of suitable 
age shotild now be in a production stage, those not showing* these qualities could 
be removed from the pen for market purposes or at least for further examination. 
As the measurement of pelvic bones and distance between pelvic and keel are 
variable in nature, it cannot be used as an accurate method of culling, except 
during the period when all birds should be in a production stage. 

The head of the bird is one of the best means of culling, provided it is 
associated with a bird carrying the body characters referred to. 

The comb and wattles should be of medium, size, fine and waxy in texture. 
High producers generally have a head of good -width, flat on top and width 
carried well back. The eye bright, round, and prominent, and placed high in the 
head. The bird with the sunken eye, and one lacking expression or brightness, 
is to be avoided. The face should be- bright, skin of fine texture, and as free 
from feathers as possible. Beak strong and slightly curved. 

In all directions look for quality, but avoid building up an over-refined {dass, 
as strength is essential to production. 

Kookaburras and Saakes, 

Thus, Alec Chisholm, in ^^The Australasian^^:— 

In reply to J.M.T., of Bendigo (V.), I suggest that kookaburras rared.y attack 
large snakes since their poor equipment would not allow them to do so with sa.fety. 
A Victorian bushman some years ago told a good story on the subject:—A kookabiirm 
bad grabbed a snake about 3 feet long, and his mate rallied to his assistance. 

One bird^ had the snake gripped behind the head and the other near the tail. 
The bird holding it near the head was silent, and trying every now and then to knock 
the snake head against the ground, the hen bird at the tail end making all the 
flapping and noise. Wlien the observer tried to get closer the birds carried off 
the snake for about 200 yards,'the male bird getting on to ii liml), but thc^ other 
one could not 'get her end up, and she and’'the snake'were dangling beneath the 
lii'iil). 

Einally they dropped it, and running up lest the snake should get away, the 
man foimcl that the snake ^s head had. been almost bitten off. He left* it to the id/rds 
to finish-the job. 
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OCTOBER. 


THE COASTAL DISTRICTS. 

O CTOBEB is frequently a dry montli over tlie greater part of Queenslandy 
consequently the advice that has been given in the notes for August and 
September regarding the necessity of thorough cultivation to retain moisture is 
again emphasised. Thorough cultivation of all orchards,, vineyards, and plantations 
is therefore imperative if the weather is dry, as the soil must be kept in a state of 
perfect tilth, and no weeds of any kind must be allowed to grow, as they only act 
as pumps to draw out the moisture from the soil that is required by the trees or 
fruit-yielding plants. 

All newly planted trees should be carefully attended to, and if they show the 
slightest sign of scale insects or other pests they should receive attention at once. 

Bananas. 

In the warmer districts banana planting may be continued. All winter trash 
should be removed and the stools cleaned up. If not already done, before the 
winter, young plantations planted the previous season should be desuekered without 
delay. Those desuekered last autumn should be gone over again, and also old 
plantations should be attended to. Grow to each stool the number of stems which 
experience proves to be permissible, but only allow each stem to grow a single 
follower. Borers will soon be active again, and trapping should be intensified 
towards the end of the month and supplies of Paris green and fiour (one part to 
six by weight) made up in readiness, Uaterpillar and grasshopper plagues often 
occur from the end of the month onwards, and it is wise to lay in a stock of a 
few lb. of arsenate of lead for use in the preparation of bran baits. Watch the 
plantation earefnlly for bunchy top, and kerosene and destroy any affected plants 
without delay. The season of vigorous growth is now cominencing, and it will pay 
well in more and better fruit and in stronger suckers for the next crop to apply 
a dressing of a complete fertilizer to each stool. Cultivate well to retain moisture, 
aerate the soil, and kill weeds before they seed. This will also prepare the soil 
for the planting next month of a green cover crop such as Crotalaria goreemi^^ 
thus shading the soil, preventing erosion on slopes, and enriching the soil with 
nitrogen and. hnmus. 

Glean out all banana refuse from the packing shed, and resolve not to allow 
it to accumulate in future. This will reduce the risk of the development of many 
fungous rots in the packed fruit. 

Pineapples, 

Throm now onwards pineapples may be planted in most districts. Plough 
thoroughly, remembering always that in the life of a plantation will be several 
years during vfhich it will not be possible nor desirable to do more than disturb 
the surface layer. Obtain advice from the Department of Agriculture and Stock 
as to ■whether the soil is sufficiently acid, and, if not, how much sulphur to apply. 
Care must be taken in the layout of the rows to save time and labour in cultivation 
and harvesting, and minimise erosion. 'Select planting material with discrimination 
from healthy and vigqi’ous plants ■ of a good bearing type. ■ Beware of planting 
collars of'slips. Always strip off the base leaves and dry in the sun for a 

few days, and plant shallow. As soon as the roots form, apply 3 ewt. of 10-6-10 
fertilizer to the acre. All established plantations are due for their spring fertilizer 
at not less than 5 ewt., per acre. Keep down weeds withAhe Butch .hoef but 
do not disturb the soil deeply, always remembering that the pineapple is shallow- 
rooted. and receives a sharp setback if the ’ roots are interfered with by the use 
of horse-drawn implements. Clean out all pineapple' refuse from the pa'eking shed 
and surroundings, and thus eliminate much fungous trouble in the summer pack. 
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THE GRANITE BELT, SOUTHEHH AND CENTRAL TABLELANDS. 

M itch of tlie matter contained iinder tlie beading of “'Tin? Coastal lUstriets’’ 
applies eq-iially to these parts of the State; for on tlie spring treatment that 
the orebard and Yiiieyard receives the succeeding crop of fruit' is very largely 
depencleiit. All orchards and vineyards must be kept in a state of perfect tilth, and 
110 ivecd growth of any kind sliould be allowed. In the western districts, irrigation 
sboiilci be given wlicmever necessary, but grow'ers should not depend on irrigation 
alone, but should combine it with the thorough cultivation of the land so as to form 
and keep a fine soil mulch that will prevent surface evaporation. 

All newly planted trees should be carefully looked after', and only permitted to 
grow' the branches required to form the future tree. All others should be removed 
as soon as they make their appearance. If there is any sign of woolly aphis, peach 
aphis, or scale insects, or of any fungus disease on the young trees, these diseases 
sliould be dealt with at once by the use of such remedies as black leaf forty, 
Bordeaux mixture, or a weak oil emulsion. In older trees, similar pests should be 
systematically fought, as if kept in cheek at the beginning of the season the crop 
of fruit will not suffer to any appreciable extent. Where brown rot has been present 
in previous years, the trees should be sprayed with Bordeaux mixture and lime 
sulphur according to the schedule recommended by this Department. All pear, 
apple, and quince trees should be sprayed with arsenate of lead—first when the 
blossom is falling, and at intervals of about three weeks. Spraying for codlin moth 
is compulsory in the fruit district of Stanthorpe, and wherever poniaceoiis fruit is 
growui it must be attended to if this insect is to be kept in cheek. 

In the -warmer parts a careful, cheek should be kept for any appearance of the 
fruit fly, and, should it be found, every effort should be made to trap the mature 
insect and to gather and destroy any affected fruit. If this is done, there is a 
good chance of saving the earlier ripening summer fruit, if not the bulk of the 
crop. Tomato and potato crops will require spraying with Bordeaux mixture, as 
also will grape vines. Keep a very strict watch on all grape vines, and, if they 
have not already been treated, don ^t delay a day in spraying if any sign of an oil 
spot, the first indication of downy mildew, appeal's on the top surface of the leaf. 
Spraying with Bordeaux mixture at once, and following the first spraying up with 
subsequent sprayings, if necessary, will save the crop, but if this is not done and 
the season is favourable for the development of the particular fungus causing this 
disease, gro’wers can rest assured that their grape crop won’t take long to harvest. 

AVhere new vineyards have been xdanted, spraying is also very necessary, as if 
this is not done the young leaves and gro-wth are apt to be so badly affected that 
the plant dies. 



Farm Notes 



OCTOBER. 

F ield .—With the advent of warmer weather and the consequent increase in the 
soil temperature, weeds will make great headway if not cheeked; therefore, our 
advice for last month holds good with even greater force for the coming month. 
. Earth up any crops ■which may require it, and keep the soil loose among them. Bow 
niaize, eowpeas, sorghums, millet, panicums, pumpkins, melons, eiieumbers, marrows. 
Plant, sweet potatoes, yams, peanuts,, arrowroot, turmeric, cMcory, and ginger. Coffee 
plants may be planted out. There are voluminous articles in previous journals 
giving full instructions how to manage coffee plants from preparing the ground to 
harvesting the ei’op, to which our readers are referred. 





liili 
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OUR BABIES. 

Under tfvis hmding a series of short artioles hy the Mediml aiid N’ursing' 
Staffs of the Quee'nsland Bahy Climes, dealmg with tha care and general welfare 
of iahies, has heen planned in the hope of niamtaining their Jiealth increasing 
their happiness, and decreasing the number of avoiddhle deaths. 


MOTHIRORAFT. 

term *'motliercraft’'" implies the simple scieiiee of the art of 
^ good mothering—the essentials in regard to feeding and eiiyiron- 
nient for the child—^tlie hygiene of body and mind. We still sliy at the 
word science/’ but science really means simplification—it is Just 
crystallised common sense. 

One would in^ge every mother to prepare herself beforeliand, not 
only for the birth of the baby, but in the matter of inothereraft 
generally. Knowledge applied in time would prevent the great majority 
of early weanings and many tragedies. . A great' French doctor has 
pointed, out that premature separation of mother and child by early 
weaning or by premature birth is the greatest, cause of infant death. 
But the ideal scheme of mothereraft eoiiimenees even earlier than this 
‘Svitli the girls in their teens, the potential mothers of the ne^ct genera¬ 
tion—thus „ providing education and 'supervision over the, whole cycle 
from the expectant mother to the infant and pre-school child, and thus 
to the schoolgirl, and so to the mother again. 

'^^Mothereraft” is a'word to conjure with. If it is not allowed to 
become vague and shado-wy, it serves a very useful purpose in reminding 
US' that mothering .must be' learnt like any other' craft, ^ What an 
extraordinary thing it' is 'that girls'are trained for almost'.every pro¬ 
fession and occupation under the ■ sun except the most important of all 1 
No profession, public or private, can match it.' Motherhood may not 
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bring women before the public gaze as other outlets for their energies 
may clOj hut the mother should he competent to rear and nurture her 
children, and every mother who fulfils these duties well has played her 
part in the public health service of the country. 

The human infant remains helpless for a longer period than any 
other living creature. How stupid and how cruel it is that we sliould 
allow the helpless baby to he the subject, of experiment—make it tlio 
material on which the mother learns the job she should have learnt 
before, with the risk of ^hspoiling” it, or worse, in the process! 

The time will surely come when we shall look back with amazement 
on the school curriculum for girls, so erow^ded that no time could ])e 
spared for the teaching of the rudiments of child-eare. 

The Mothercraft Home. 

We hope to have a Mothercraft Home in Brisbane, where the 
mother whose milk supply has failed or is failing may come in for 
treatment, which in the great majority of eases results in the complete 
or partial restoration of the supply in a short time. In many cases 
natural feeding can he re-established after days or even weeks of 
complete weaning. 

Mothers and babies can also be admitted for twenty-four lioiirs’ 
observation and test-weighing in order to ascertain just how much milk 
the baby is getting from the breast, with a view to accurate adjustment 
and correct advice. The nurses in charge of the mothercraft homes 
will have had wide experience in the management of difficulties in con¬ 
nection with natural feeding. Ht will be their aim to make the mother 
feel '^at home’’—that she and her baby will be considered as individuals 
with individual problems for solution, not ^^cases’’ in for treatment. 

The second fortnight or so of baby’s life is apt to be a little critical, 
especially in the case of a first baby. The mother, perhaps young and 
inexperienced, is apt to find herself unexpectedly weak, neiwoiis, and 
easily upset when she returns from the nursing liome or when slie is 
left by her nurse. Unskilled in the management of the baby, possibly 
harassed by conflicting advice from her well-meaning fiuends and I'ela- 
tions, and worried by her baby crying, the mother may lose her milk 
or overfeed her baby under the impression that the baby is hungry. 
In a very short time this sort of thing can cause the young mother to 
become anxious, nerv^^ and exhausted, and transform the beautiful, 
healthy, breast-fed baby into an ailing bottle-fed one. This, no doubt, 
is citing an extreme ease, but in some form or degree the story is all 
too common and all too true. The mistakes are not due to carelessness, 

: but to lack of knowledge. Only knowledge, properly applied, can correct 
the results and prevent recurrences. 

Premature Babies. 

The care of premature babies is another important part of the 
;'\inothereraft homes.' These' tiny mites ■ can ,be admitted, to the hoim:» 
"/Within a few hours or days of. birth, if necessary. In most cases tlie 
mother will be admitted with her baby as 'SOon as she is fit to come in. 
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IN THE FARM KITCHEN. 

BEEP RECIPES. 

[Contmued f rom p. 303, August^ 1936.] 

Broiled Steak. 

Tlie best cuts for broiling are from the loin—porterlioiise, short eiit ur eliilt, 
and sirloin. Choose a tender steak at least 1 inch thick. ‘Wipe meat with a clean, 
damp cloth and place on a broiler which has been oiled by rubbing with a piece 
of fat. If a small anioniit of water is put in broiling pan there is less odour and 
spattering of fat. The broiler should be placed 2 to 3 inches below ilaine. If a gas 
oven is used, do not cdose the door. 

Sear meat on one side, using a high teniircratiire (oOO deg. F,), then turn 
and sear other side. Eeduce heat and continue cooking until steak is puffy, brown, 
and sufficiently cooked. After steak is seared do not tiii-n until done on one 
side. Avoid piineturing steak wdth a fork while cooking^ as it permits juices to 
escape. Allow thirty to forty minutes for a 2-iiich steak according to whether 
it is to be rare or well done. Eemove to a hot serving dish, spread with butter, 
and season with salt and pepper. 

Pan-Broiled Steak. 

Prepare as for broiled steak. Eub a bit of fat over bottom of a smoking- 
hot frying pan. (An iron pan is desirable, as it retains heat well.) Place steak 
in pan and sear first one side, then the other. Eeduce heat and cook to desii’ed 
degree, turning as needed. Pour off fat as it accumulates in pan. Serve as for 
broiled steak. 

Oven Roast of Beef. 

For an oven roast a tender cut, as jirime ribs or loin of beef, is best. Chuck, 
rump, or round may also be used. Wipe, trim into a neat shape, tying or skewering 
if needed. Place on a rack in a roasting pan and cook at a constant temperature 
in slow oven. Allow fifteen minutes per pound for rare, eighteen minutes for mediimi, 
twenty to twenty-hve minutes for well-done beef. With these cuts no water or 
fat need be added, as meat will eopk in its own juices and fat. If roast is seared 
either at the beginning or the end of the cooking process flavour, aroma, and colour 
are more pleasing, but there are greater losses. Sear in a hot oven for ten to 
twenty minutes, and Then reduce heat to a slow oven and complete cooking. 

Pot Roast of Beef. 

Good cuts for pot roast are round, rump, cross-arm, or chuck. Wipe, trim, 
tic, or skewer into a compact shape. Dredge with salt, pepper, and flour, rubbing 
mixture well into cut surfaces. Brown in some of meat fat in a hot frying pan 
or kettle in which meat is to be cooked. Place in a kettle, if not already there; 
add hot ’water to one-fourth depth of meat; cover tightly; simmer slowly until 
tender. The time cannot be stated deflnitely. It will probably require at least 
three hours for a 4-Ib. roast. Turn several times during cookiiig. Eeinove meat, 
thicken liquid with gravy, allowing two tablespoons flour for each cup broth. 

♦Sliced carrots, onions, celex’j, or other desired vegetables may be added during 
tbe last hour of cooking. This allows time for blending of flavour. Potatoes are 
added later, as they need only to be cooked until tender. 

Spanish Steak. 

Select a thick steak axid pound into it with a hammer all of the flour possible. 
Midt one-fourth cup of bacon fat in a pan, and when hot acid the steak. Brown 
well on both sides, then ponr over it one cup of water and one-half can of tomatoes, 
a couple of medium onions chopped flue with a minced green pepper and seasoning. 
Turn the flame low and simmer gently until tender, or bake in. a moderate oven. 
A flreless cooker is excellent for jireparing this dish. 

Short Ribs of Bee! m Casserole. 

Take 3 lb. short ribs, 6 small onions/ 1 carrot, 4 tablespoons fat, i teaspoon 
pepper, 14 teaspoons salt, 1 teaspoon sugar, 2 cups canned tomatoCwS, 4 cup rice, 
uncooked. : 

Melt fat in a frying pan, add onions and beef, and brown well. Put into 
a' casserole. Mix tomatoes, rice, sliced carrots, and sugar, and pour ^ over the 
beef. Add enough hot water to cover all ingredients, cover and cook in a slow 
oven for three hours. , 
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Braised Beef* 

Take :! eup each of diced carrots/turnips, and celery, cup ekopped onion 
salt and pepper to taste, dour,.-S- lb. meat (cliuek, brisket, or lower round), 2 
small, tldii .slices fat salt pork (drippings may be used), 3 cups boiling water. ’ 

Try oat pork, strain if desired. ^?ipe meat, rub with salt and pepper, dredge 
with dour, brown in liot fat. Place in a eassccole, cover with the vegetables, ad<I 
water, cover, and bake slowdy until tender—about four hours. Eight servings. 

Plank: Steak' en Casserole. 

Take 1 Hank steak, well scored, bread stuffing, salt, x^cpper. 

Wipe steak, season with salt and pepper, spread with stuffing. Eoll steak with' 
gra:i)i of meat and skewer or tie. Brown in a little hot fat. Place in a casserole, 
add water or stock to half its depth in pan. Cover, bake slowly about two hours 
or until tender. Bemove to serving dish, thicken stock, and pour over meat. If 
desired, the meat may be cooked on a bed of diced carrots, turnips, and celery, and 
tomatoes may be added for part of the licpiid. 


Broiled Hamburg Steak on Onion Kings. 

Take 2 cups ground lean raw beef, I cup ground suet, 1 cup soft fine bread¬ 
crumbs, 7 strips bacon, 7 slices Spanish onion ^ inch thick, 1 tablespoon chopped 
parsley, 3 tablespoons butter, 2 teaspoons onion juice, i teaspoon salt, J teaspoon 
pepper, 1 tablespoon -water. 

Lay the slices of onion in a buttered shallow baking dish. Pour over them 
two tablespoons of melted butter, sprinkle with salt and pepper, add the water, 
cover closely, and bake in a moderate oven for thirty minutes, or until teriuei-. 
In the meantime cook the chopped parsley in one tablespoon of butter, and combine 
with the beef, suet, crumbs, and seasoning. Knead until thoroughly mixed. Mould 
into seven fiat cakes and wrap each -with a slice of bacon. Place each cake on 
an onion slice in the baking dish, and broil under direct heat for five miiiut(3s on 
each side. Baste occasionally with the drippings. Serve at once from the baking 
dish. If it is not convenient to broil the meat cakes by direct heat pan-broil them 
in a liot skillet and serve on the onion slices. 


Chuck Stew. 

Take 4 lb. chuck, cut up, 2 tablespoons bacon fat, 1 Spanish onion, minced, 2 
green peppers, cut fine, 2 cups stewed tomatoCvS, 1 cup carrots, chopped 1 cup celery, 
chopped, 2 teas}>oons salt, 2 cups water. 

Have the beef cut up as for stew; dredge with flour , and brown well in the 
bacon drippings. Place in a kettle with the other ingredients, cover closely and 
cook slowly on top of stove for about three hours. Thicken the gravy wiili flour 
rubbed smooth in a little cold "water. 


Braised Round Steak, ■ , ^ 

Take round of l:H‘ef, 4 tablespoons fat, 1 onion, minced, IJ green peppers, 
sliced, 3 tops of celery stalks, 3, sprigs parsley,, minced, 2 carrots, sliced, 0 medium- 
.sized potatoes, 2 cups milk, 1 teaspoon salt, ^ teaspoon pepper, 1 cup flour, 

Beasqn flour with salt and pepper and rub thoroughly into the ste<ak. Melt 
fat in a frying pah and brown steak over a slow fire. Pour milk over steak and 
arrange vegetables around it. Cover and cook in a slow oven until the milk is 
practically absorbed. 

Liver Loaf, 

Take 1-| lb. liver, li cups stale breadcrumbs soaked in 1 cup milk, 2 eggs, beaten, 
4"cup stock, 2 tablespoons fat, 1-J teaspbons salt, J teaspoon pepper, 1 tablespoon 
parsley, 1 tablespoon, onion, 1 tablespoon^ celery/4 green pepper, if desired. ■ 

^ '.Bun liver .and vegetables through 'chopper.', Co'mbine' with ■ other ' ingredients 
and mix well. ■ FouT' into an oiled baking 'dish, set, in pan of liot' water, bake one 
,and^ one-half hours iU' a slow oven (300 deg, to' 350 ,deg. P,), If a soft crust is 
desired, cover until ^ast fifteen." minutes ■ of baking. 
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Brain Oysters, 

Talce 1 brain, 2 eggs, 1 tablespoon milk, salt, ]>readeriimbs, parsley. 

After tile liraiii has been parboiled, separate into pieces about the size of 
large oysters. Bip into sliglitly beaten egg to which one tablespooiifiil of milk 
has been added, roll in seasoned crumbs, tiieii dip into egg and roll again in the 
•eriinibs. Fry in deep fat until a golden, brown. .Serve hot, garnished with slices 
of hard-boiled egg and parsley. 

Sweetbreads may bo prepared in the same nianner. 

Beef Kidneys Creole Style. 

Take 1 beef kidney, 1 thick slice bacon, 2 tablespoons chopped suet, 4. table- 
spoons flour, 1 siveet pepper, I'jiint camiied tomatoes, 1 teaspoon salt, § teaspoon 
■cayenne pepper, teaspoon curry poTvder, 4 onions. 

Trim the fat from a fresh kidney and cut in f-inch slices. Dredge with fionr. 
Fry the chopped bacon and suet in a deep saucepan, add the kidney, chopped onions, 
and pepper, and turn until the meat is thoroughly seared and coated with a rich 
brow '21 gravy. Add the tomatoes and seasoning cover closely and simmer three- 
quarters of an hour. Serve very hot on narrow strips of buttered toast. 

€aiming of Beef, 

Aleat is regarded as one of the more difficult foods to can since the botuliniis 
•organism may develop in it. The pressure cooker is ideal for use in canning all 
meat since it insures better sterilisation of the product. 

Choose any cut of fresh, clean beef ■which has been cooled at least twenty- 
foiir hours after killing, wipe Avitli a clean cloth, bone if desired, and then cut 
into neat pieces of a suitable size to fit the jar or for serving. 

Method I, (Cooked Aleat).—The meat is partially cooked before packing it 
into jars in order to shrink it and insuring thorough p)i'oeessmg. Cut the meat 
into pieces one-fourth to one-third larger than that desired for packing, as this 
allows for shrinkage. Then roast, broil, or cook in a small amount of fat until 
about half done. Season, then pack into jars, filling to within | inch of 
the top. Add pan liquor in the quantity desired, adjust the cover, and partially 
seal. Process about fifty minutes for pints and sixty minutes for quarts at 15 lb. 
•of pressure, or allow ninety minutes at 10 lb. pressure. Eemove jars from the 
calmer and seal immediately. 

Method II, (Eaw Meat).—This method gives a jiroduet with a less desirable 
colour and flavour than that cooked before canning, so is seldom recommended. It 
is also more difficult to process, and shrinkage is greater. 

Pack raw meat into jars rather tightly, as meat will shrink in processing, but 
allow for the cii'culation of heat and liquid. Use one teaspoon of salt for each 
quart. Adjust the cover, partially seal. It is best not to add water, as the meat 
will make its own liquor. Process one and three-fourths hours at 10 lb. pressure. 
Remove jars and seal. 

Processing Beef for Home Use. 

Curing beef at home is not extensively practised by those "who butcher. One 
hundred and thirty reporters say no curing is done, while eighty parties process 
■some meat for home eonsumptioii. Efforts seem to be rather largely centered on 
camiing. Cold packing is general in these homes, and the pressure cooker is also 
utilised. 

Where nearby cold-storage facilities are available many carcasses are kept 
under refrigeration for future use. When so handled it is customary to cut beef 
into pieces which can be cooked and used ■within a short time after taking them 
from the cooler. Cliarges made for storing meat in this way are nominal, and a 
mmiinum amount of preparation is involved—the carcass is quartered or further 
subdivided, the pieces -wrapped in muslin, and then taken to the , storage plant. 

Comments on home practices follo'w:— 

Bichinson Ooimty,—PieeeB of hindquarters "weighing S to 15 lb. are salted, 
packed in salt in large jars, and allowed to remain five to six weeks. Chunks are 
then ready to smoke. 

Gove County, —Large-sized chunks are cured in brine five weeks. Brine com¬ 
posed of 3 gallons watex*, 6 lb. salt, 2 lb. brown sugar, | oz. saltpeter is boiled, 
then cooled, and poured over meat. After five weeks hang up to dry. Smoke lightly 
and hang in dry place to keep for sumnxer use. 

Edrvey County. —Can, cold-pack method. Place in cold glass jars, seal and 
boil three hours, then tighten, seal and put away. 
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Utilising Scraps^ 

Ill, reply to tlie question of liow scrap pieces of a beef carcass are liaiulltMi 
to prevent waste^ tbe following suggestions are made:—- 

1. Make hamburger or else can poorer cuts and trimmings. 

2. Elanks are seasoned with hickory smoked salt and pepper^ thou i-ollody 
tied and cooked until done, used as cold sliced beef. 

3. Suet is used for xnuldings or for soa]). 

4. Bones are used in making stock soup which may be eaiuied for suf)S(M|ueiit 

use. 

5. Scraps are ground, seasoned, eold-jiacked, and canned for use in croquettes 
and sjindwiches. 

6. Tongue boiled and X->i<?kled. 

7. Scraps and wastage used in lieu of tankage. 

Bologna Style Sausage, 

Ingredients: Take 60 lb. cured beef, 40 lb. pork, 20 lb. water, 14 to 2 lb. salt, 
2 oz. mace, 1 oz. corriander, 4 oz. black pepx>er. 

The beef should be ground, seasoning added, and the bulk stored away for 
thirty-six to forty-eight hours before using it for sausage. Fresh meat stuffed 
into casings and smoked invariably spoils. After this preliminary step the beef 
should again be put through the grinder, using the fine plate. Put the pork through 
the grinder only once, using the medium plate. Then put the beef and pork 
together in a container and add the spices and water. Mix thoroughly until it 
takes on a dull colour and becomes sticky. Stuff in weasands, large beef casings, 
or in beef rounds. Allow it to hang about twenty minutes in a cool place. Tills 
sausage can also be stuffed into muslin bags and paraffined. It will keep perfectly 
prepared in this way. Smoke for about two hours, or until a good colour is 
obtained, at a temperature not to exceed 140 deg. F. (After the bologna is smoked 
it should be boiled, the weasands and rounds about thirty minutes and the larger 
bolognas about one and one-half hours, at a temperature of 160 deg, F. To tell 
when bologna is cooked enough,, squeeze it in the hand^ and if done it will 
squeak when the pressure is released. Place in cold water for about thirty minutes, 
and then hang it up in a cool place to keep. 

FranMort or Vienna Style Sausage. ’ 

Ingredients: Take 70 lb. beef, 30 lb pork (not too lean), 20 lb. water, IJ to 
2 lb. salt, 2 oz. nutmeg, i oz. black pepper, 1 to 2 oz. red pepper'. 

Cut the beef into small pieces and salt and allow it to cure for forty-eight 
hours in a cool place. Cut the pork into small pieces and put the beef and pork 
through the grinder together. I^t into a container and add the water and spices. 
After it is all mixed, put it through the grinder again, using the fine plate. Staff 
into sheep casings. After the sausage is stuffed into the' casings by nHua'ns ^of 
the thumb and forefinger, press the casing together about 4 inches a-})art. Twist 
the link two or threu times. The next link should be twisted in the opposite 
direction to keep the casing from, untwisting. After it is twisted into Jinks'hang 
it in the smokehouse for about two hours at a temperature not .to exceed 125 deg. 
F. After it is smoked, boil it for five or ten minutes and then plunge it into 
cold water and hang it in a cool place. 

The following directions for corning and drying are taken from Farmers^ 
Bulletin 183, TJ.S.I).A.:-»- 

Comed Beef, 

The pieces commonly used for corning are the plate, rump, cross ribs, and 
brisket, or, in other words, the cheaper cuts of meat. The loin* ribs, and other 
fancy cuts are more often used fresh. The pieces' fox corning should bo cut into 
convenient size joints, say, 5 or 6 inches square. It should be the aim to cut tlieiii 
',all about the same thickness so that they will make an even layer in 'the b::irreL 

' , Meat; from 'fat animals makes choicer corned beef than that from, poor 
animals. When the meatus thoroughly cooled it should be corned 'as soon as 
/possible, as any decay in the meat is likely to spoil the: brine during the' corning 
■•/process. Under no circumstances should meat be brined while it is frozen. Weigh 
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out the meat and allow 8 lb. of salt to each 100 lb.; sprinkle a layer of s-alt' 
i inch in bottom of barrel, pack in as closely as possible the cuts of meat, making 
a layer 5 or 6 inches thick; then put on a layer of salt and follow with a ].ayer^ of 
meat; repeat until the meat and salt have all been packed in the barrel, care being 
used to reserve salt enough for a good layer on top. After the package has stood 
o^'eriiight add for every 100 lb. of meat 4 lb. of sugar, 2 02 . of baking soda, and 
4 oz. of saltpeter dissolved in a gallon of tepid water. Three gallons more of -water 
should be sufficient to cover this quantity. In case more or less than 100 ib. of 
meat is to be cured, make the brine in proportion. A loose board cover weighted 
douui with a heavy stone should be put on the meat to keep all of it under brine. 
In case any should project rust would start and the brine be spoiled. 

It is not necessary to boil the brine except during warm w'eather. If the meat 
lias been corned during the -winter and must be kept into the sumnier season, 
the brine should be ivatched as spring approaches, as it is more likely to spoil at 
this time. If the brine appears to be ropy or does not drip freely from, the 
finger it should be turned off and new brine added after carefiiUy -vvashiiig the 
meat. Aleat should be kept in the brine from t-wenty-eight to forty days to secure 
a good corning. 

Dried Beef. 

The round is commonly used for dried beef, the inside of the thigh being 
considered the choicest piece, as it is slightly more tender than the outside. The 
round should be cut lengthwise of the grain of the meat in preparing for dried 
beef, so that the muscle fibres may be cut crosswise when sliced for the fable. 
A tight jar or cask is necessary for curing. The process is as follows:—To each 
100 ib, of meat w^eigh out 5 lb. of salt, 3 lb. of granulated sugar and 2 oz. of 
saltpeter; mix thoroughly together, Eub the meat on all surfaces with a third 
of the mixture and pack it in the jar as tightly as possible. Allow it to remain 
three days, when it should be removed and rubbed again with another third of the 
mixture. In repacking put at the bottom the pieces that were on top the first 
time. Let stand for three days, when the iJieces should be removed and rubbed 
with the remaining third of the mixture and "allowed to stand for three days more. 
The meat is then ready to be removed from the prickle. . The liquid forming in 
the jar should not be removed, but the meat repacked in the liquid each time. 
After being removed from the pickle the meat should be smoked and hung in a 
dry attic or near the kitchen fire, where the wmter will evaporate from it. It 
may be used any time after smoking, although the longer it hangs in the dry 
atmosphere the drier it wall get. 


IN THE FARM GARDEN. 

THE GARDEN COMPOST HEAP. 

T BE garden compost heap is a cheap means of converting garden and household 
vegetable refuse into valuable fertilizing material. Afateriais such as lawn 
clippings, spent crops free of disease, vegetable tops, &e., should all be used in this 
manner, but tlie coarse, ’ivoody stalks of strong-growing plants should not be used. 

The pix>duotion of artificial manure from garden waste, straw, &e-, consists 
in the decomposition, by fungi and bacteria, of much of the |>lant material. The 
nitrogen in. the process is converted from an inorganic to an organic form, and is 
present in increased amount in the material finally produced. The r{q)idity with 
which the process goes on is infiueneed by the type of material, its degree of 
maturity and eheraieal composition,- and by the presence of nutrients such as lime, 
phosphate, nitrogen, and potash, for the organisms carrying on the decomposition 
are much akin to plants in their requirements. 

Actual damage can be done to crops, other than some legumes, by the addition 
of uncomposted, poor-quality material to the soil. This damage is due largely 
to a lack of available nitrogen in the soil. Such poor-quality materials as bush 
seraphigs, dry mature' grass, ur straw, offier'a. good' source of energy, for the ■ soil 
bacteria and fungi, which rabidly increase in numbers, and in so doing consume 
all the available nitrogen. This competition for soil nitrates results in the nitrogen 
starvation of crop plants. 
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Tlie usual i)i‘<5ccss of allowing ■ plant refuse to decay -witliout any eliemical 
treatineiit results in a yery acid product, providing no immediately available nitrogen^ 
With nitrogen-poor plant residues it becomes necessary to add available nitrogen 
to the heap^ as w'ell as lime, which prevents the development of acidity, and phosphate;, 
which is required in the nutrition of the organisms. With nitrogen and miiieral- 
xich materials such as legumes (peas, beans, &e.), green vegetable tops, and other 
green sueeuleiit material, the use of lime alone should be sufficient to enable rapid 
decomposition. 

With general refuse or poor-quality material, a heap can be made on a square 
base, and of such size that the final height is about 3 feet. Spread the chopped-tip 
material in layers several inches deep, treating each layer in the following manner:— 

Snow ovex’ with ground limestone (5 Xb. per 100 lb. material), fork in loosely, 
give a sprinkling of superp)hosphate, and then add sulphate of ammonia at the 
rate of lb, per 100 lb. material. The material shonld be moistened before 
building up the layers, if not already moist. Ammonia may be given off slowly,, 
so that it is necessary to keej;) building u;^ and treating the successive layers 
quickly, so that it will not be lost. The final layer is not treated, and may be 
given a covering of an inch of soil. When next the heap is added to, the untreated 
layer can be moistened and treated. 

When the heap is at the full height, after subsidence due to compaction and 
loss of material by bacterial action, the heap can ferment tinder the untreated 
capping, which can be used as a base for-the next heap. The heap sliotild be kept 
damp, but water should not be added in quantity sufficient to cause drainage irom 
the heap. 

■ In summer the material should be ready for use after two months, but in cold 
weather the process is much slower. 

Artificial manure properly prepared is very similar in chemical composition to* 
composted horse manure, and gives equally good results in promoting plant grownii, 

FERTILITY OF THE HOME GARDEN. 

Intensive gardening demands a higher degi-ee of soil fertility than does ordinary 
field erox'> culture. Aii efficient system of soil management should not only make- 
allowance for the present crop, but should aim at an ever-increasing reserve of 
fertility. It should determine the necessity and value for the particular soil of 
organic matter, how- most economically to" apply this material, then attempt to 
supplement this wdiere necessary, by liming and the addition of artificial fertilizers. 

Organic matter has an important function in the growth of plants as a source 
of carbon dioxide, in iinpro%nng the physical condition of the soil, in increasing 
the water-holding capacity, allowing root penetration, and modifying extremes of' 
soil temperature. In addition to providing some of the mineral constituents required 
in greatest amount, organic matter provides certain rare, and little understood 
elements, usually not considered in the preparation of artificial fertilizers. Heavy 
soils in whicdi the fine particles accumulate in large masses, and crack badly on 
drying, can only be imi>roved in texture by liming when acid, and the addition of' 
organic matter to prevent the clods from cementing. 

In general, the richer the food of animals in fertilizing siil>stanees tlio richer 
their excreta, paTtieularly the liquid portion. This contains most of the potash 
and a great deal of the nitrogen, but only a small amount of the phospliote- 
which passes through their bodies; further, it contains these substa:nces in a form 
ready for the iininediate use of the plant. It is therefore important to realise that 
unless precautions have Ixmn taken to include it xvith the solid excreta, most of the * 
valuable fertilizing constituents have been lost. 

The kind of animal affects the fertilizing value of manure. Horse manure' 
is rieher and more readily decomposed than cow manure, since the mineral require¬ 
ments of the milking cow are much greater than those of the horse. Poultry- 
manure, when fresh, is a rich fertilizer compared with horse or cow manure; it 
contains more than twice as much nitrogen and phosphate, but has only about the 
same amount of potash. The bulk of its nitrogen is present in an easily available* 
form, hence it is a quick-acting or forcing nitrogenous manure. 

Animal manure as commonly procurable has not been carefully conserved 
against the loss of fertilizing constituents, and unless the liquid portion has been, 
included, U' considerable'portion of the nitrogen present'is not of use to plants. 
It'must-be regarded'-as'an unbalanced fertilizer, and-the fertilizer balance can be- 
greatlV' improved by the separate. use of superphosphate,' and sulphate or chloride' 
;of potash." . ' '' 

’ '. Where'■ the organic matter of the soil is maintained by u'sing manure, a' degree' 
of fertility will be maintained, but an annual application of 100 do 150 lb, per 100' 
aouaro' feet will be necesaarv. 
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LIME FOR THE GARDEN, 

'Lime fulfils many fiinetions wliieli are essential to soil fertility. Its most 
useful action is in neutralising tlie acidity of strongly acdd soils^ for witli tlie 
Temoval of acidity tlio other valuable effects of liming follow. Lime improve,s the 
jdiysieal condition of heavy acid soils, ensuring better drainage and aexatioiij and 
'making cultivation easier, and is an essential plant nutrient, and wbeii jn'esent in 
sufficieiit amount promotes many phases of bacterial ^ activity, ^ especially tliose 
ultimately bringing the reserves of nitrogenous material in the soil into the soluble 
.forms of nitrogen whicdi plants utilise. 

There is no foiiiidation for the common statement that exposure of acid soil 
to sun and air "'^sweetens’’ or reduces its acidity. Acidity is developed through 
an iiisnilieieney of lime in the original soiLforniiiig material, or by the loss of lime, 
throngli leaching', and absorption by plants. Acidity thus developed can. onh' be 
counteracted in field or garden practice by the use of some form of lime. The forms 
of lime used for counteracting soil acidity are hydrated or slaked lime, and ground 
limestone or carbonate of lime. 

Slaked lime is formed by the action of water on burnt or stone lime, and forms 
a very fine powder which can be eJfieiently sp)read. Ground limestone is a clieaper 
and niore pleasant material to handle than slaked lime, and can nearly always I>e 
relied on to give as quick and good results as slalted lime, provided the nuiterial 
is sutiicieiitly fine and well distributed, and that equivalent dressings are applied. 
In tlie last resp)eet, 4 lb. of carbonate of lime are required to supply as nmeii 
ri'ffeetive^ ’ lime as 3 lb. of slaked lime contains. 

The soil to be limed should be dug over and reduced to good tilth, the lime 
uniformiy spread, and then lightly worked into the top several inches of soil. The 
amount of lime to be used depends on the degree of acidity of the soil, its texture, 
-organic matter content, and the type of plant to be grown. "Unless all these features 
can be determined, suggestions on the amount of lime that it is necessary to add 
to a soil can only be approximate. 

On loams and heavier soils,, dressings may range from 1 lb. of slaked lime, 
■or 14 lb. ground limestone, per square yard on"ioams, to double these quantities on 
clay loams and clays. Sandy loams or still more sandy soils can receive lighter 
dressings of approximately half the amount for loams. "Lime is lost most I'apidly 
from sandy soils, which are usually more acid than heavier soils under the same 
conditions. Under garden conditions, with frequent waterings, lime is continually 
being lost, especdally from the sandier types of soil. After tile initial liming, which 
may need to be heavy to counteract strong acidity, it is preferable to add light 
dressing's each season, rather than occasional heavy dressings. 

It is not always necessary to add sufiicieiit lime to completely neutralise soil 
acidity, as most garden plants grow well on slightly acid soils". This slightly 
acid eomlition will only result in the majority of garden soils after liming. Only 
for those plants listed beloTv as very sensitive to acidity is it advisable to eom]detely 
neutralise acidity. Whilst many plants grow best on neutral soils or on slightly 
;iilkaline (opposite of acid) soils, a considerable number of plants wdll toknaite 
fairly acid soils. The latter are not adversely affected by being gu*own in limed 
:Soi]sJ though many phoxts wLich require a good lime supply may fail on acid soils. 

By careful planning of the garden cropping scheme, portion of the area may 
be set"a|iart ami only lightly limed, if at all, for certain plants (as indicated below), 
and the remainder limed for those crops xvith a higher lime requirement. Potatoes, 
which will groxv on arid soils, do best on slightly acid soils, and in gardens where 
dry conditions are not experienced the danger from scab diseases in slightly acid 
:Soils is small. , 

The following statement shows the relative sensitiveness of a number of garden 
and crop plants to arid soil conditions:— 

Very Tolerant. —Parsley, potato, radish, strawberry, sweet potato, tomato, cow- 
pea, maize, millet, oats, rye. ■ . 

Totermit. —Bean, Brussels sprouts, carrot, choko, cucumber, endive, kohl rabi, 
:pea, pumpkin, rhnbarb, squash, turnip, watermelon, crimson clover, vetcli. 

Sensitive. —Broccoli, cabbage, cauliflower, eggplaxit, sweet corn, barley, rape, 
u’ed clover, sweet clover,'wheat, white clover.'- 

Very Seimtlve. —Asparagus, beet, celery, lettuce, onion, parsnip,spinach, 
liieexne. - • ■ - ■ - ' '' ' 
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Bvidenee is available to show that excess of lime under certain conditions may 
depress plant growth.. Overliniing may result when the calculated amount of lime 
is applied to the surface zones of soil, and not worked to ^ the proper depth. Over- 
liming injury is produced only on heavily-limed acid soils, and not on iioii-acid 
soils, or soils which have previously been limed. This injury is not permanent and 
is usually overcome by the time the first crop is removed. Lettuce and lucerne are 
crops which may suffer from bad lime distribution. 

Large additions of organic matter such-as compost, manure, &e,, are very 
effective in reducing overliming injury, and this fact is of importance in. indicating 
that a liberal addition of green or stable manure should be applied to the soil if 
immediate liming and seeding are necessary. Where very heavy dressings of^ lime 
are necessary, it may be advisable to apply lime in two successive seasonal applica¬ 
tions. After the preliminary liming, the lime added in a well-made compost will 
go far to counteract natural losses of lime from the soil. 


FEED REQUIREMENTS OF DAIRY COWS. 

Owing to the dry season experienced in some of the dairying districts an extreme 
shortage of both pasture and cultivated fodder erox)s has occurred, and this short¬ 
age should emphasise the great value of conserving fodder in the form of hay 
or ensilage. 

A certain quantity of food is required to maintain the animal in a healthy, 
normal condition, and for milk production feed over and above the quantity used 
for maintenance is required. 

The iiidigestibility of the nutrients in the different foodstuffs varies very con¬ 
siderably, and all young plant life contains a higher quantity of protein than 

does matured growth, and also all nutrient matter is in a much more digestible 
condition in the younger stages of plant growth. 

The daily maintenance feed for a 1,000-lb. cow should contain 0.7 lb. of 
digestible crude protein and about 8 lb. of total digestible nutrients, and then 

for every gallon of milk with B.5 per cent, fat producKHl the cow will require 

more feed containing about i lb. of digestible crude protein, with from 2~| lb. 
to 3 lb, total digestible nutrients. The nutrients required in the daily! feed for 
ihaiiitenanee of production of 1 gallon of milk will be practically IJ lb. diges¬ 
tible crude protein with a total nutrient content of 10| lb. Briefly stated, food¬ 
stuffs may be said to be composed of water, organic dry matter, and mineral 
matter. That cows can only consume a certain amount of dry matter must be 
recognised, and a general rule is that dry matter up to 3 per cent, of the body 
weight of the animal may be eaten daily—thus 30 lb. dry matter may be eaten 
by a 1,000-lb. cown If mineral deficiency exists in the animaLs feed such can be 
remedied by suitable stock licks. 

Too great dependence for feeding is placed upon the natural grasses, for when 
dry times occur (unless some form of hay or silage has been conserved) the 
stock are frequently unable to obtain suffxeient food, even for maintenance, from 
the old matured grass roughage of grazing paddocks. 

Ill illustration—a sample of grass roughage upon which cows were feeding 
was examined, and it was found that to obtain even the amount of digestible 
crude protein required for maintenance 2A times the dry matter possible of be-liig 
consumed would be required. In this ease 25 lb. of the grass roughage with 
31 lb. lucerne chaff, or with 1 lb. lucerne chaff and 1 lb. cottonseed meal would be 
sufficient to maintam the animals, but insufficient for both maintenance and milk 
production. ' 

Begarding paspalum, if not in the mature stage of growth 47 lb. would pro¬ 
vide sufficient protein but not quite sufficient total nutrients for maintenance; 
the nutrients could be supplemented by m meal. For maintenance and pro- 
dnetion of 1 gallon of milk (this low production has been quoted purposely) 84 
lb. green paspalum would be sufficient. 

' Detailed information concerning feeds and rations for dairy cows are published 
in Stock Foods and ‘/Bations for Dairy Cows,^' which pamphlets are obtained 
free upon application to the Department of Agriculture and Stock, Brisbane. 
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RAINFALL IN THE AGRICULTURAL DISTRICTS. 


Table sHowiira shk Average Eaiotall fok ®hb Momu of July in the AGsiouLTosAt 
DISTEIOTS, TOGITHBB WITH TOTAL BAINFALL BTTRING 1936 AND 1935, FOB OOMPAEISON. ^ 


divisions and 
Stations. 

AVBI 

lUiN 

lAQB 

FALL. 

TO 

bain 

SAL 

FALL. 

Divisions and 
Stations. 

Ave 

Bain 

EAGE 

FALL. 

Total 

Rainfall. 

July'. 

No. of 
Years’ 
Re¬ 
cords. 

July, 

1936. 

July, 

1935. 

July. 

No. of 
Years’ 
Re¬ 
cords. 

July, 

1936. 

July, 

1035. 

North Comt 


In. 


In. 

In. 

Central MigUands. 

In. 


In, 

In 

Atherton 


1-00 

35 

2*07 

0*34 

\ Clermont 

1*05 

65 

0*73 

3-70 

Caims 


1*53 

64 

1*74 

0*41 

j Gindie 

1*14 

37 


3*49 

Cardwel! 


1*36 

64 

1*28 

0*60 

Springsure .. 

1*22 

67 

1*80 

4*61 

Cooktown 


0*95 

60 

1*45 

0*60 

j 





Herberton .. 


0-85 

50 

1*16 

0*07 






Ingham 


1*62 

44 

1*19 

3*94 






Jjiisisfall 


4*60 

55 

7*18 

3*31 






Mossman Mill 


1*26 

28 

1*20 

1*32 

Darling Downs. 





Townsville .. 


0*62 

65 

0*27 

0*69 












Dalby 

1*73 

66 

2*00 

1*62 

Central Coast. 






Emu Vale .. 

1*59 

40 

2*59 

1*66 







Hermitage ,. .. 

1*76 

30 


1*44 

Ayr ,. 


0*60 

49 


0*78 

Jimbour 

1*68 

48 

2*05 

1*04 

Bowen 


0*94 

65 


0*34 

Miles 

1*65 

61 ! 

2*50 

1*86 

Charters Towers 


0*65 

64 

o*k 

1*75 

Stanthorpe .. 

2*04 

63 i 

2*87 

2*14 

Maekay . 


1*70 

65 

0*66 

1*46 

Toowoomba 

2*10 

64 1 

2*40 

2*01 

Proserpine .. 


1*66 

33 

1*36 

0*62 

Warwick 

1*84 

71 ! 

2*50 

1*00 

St. Lawrence 


1*41 

65 

0*23 

3*13 






South Coast 











Biggenden .. 


1*41 

37 

! 0*34 

2*86 

Maranoa. 





Bimdaberg .. 


1*86 

63 

0*75 

6*37 



1 



Brisbane 


2*23 

86 

1*31 

2*06 

Boma 

1*48 

62 

1*09 

1*92 

Cabooltnre .. 


2*20 

49 

1*28 

2*69 






Childers 


1*72 

41 

0'54 

3*99 



j 



Crohamhurst.. 


3*01 

43 

1*80 

5*11 




' 


Esk .. 

.* I ! 

1*98 

49 

1*56 

2*44 






Gayndah 


1*47 

65 

0*46 

2*21 






Gympie 


2*12 

66 

1*17 

2*82 i 

State Farms, <&c. 





Kllkivan 


1*62 

57 

0-45 

1*54 






Maryborougii 


1*92 

65 

1*48 

3*86 

Bungeworgorai 

1*43 

22 I 

1*20 i 


Nambour 


2*72 

40 

1*12 

4*30 

1 Gatton College 

1*42 

37 i 

1*47 j 

l'93 

Nanango 


1*67 

64 

1*24 

1*49 

Kairi 

1*11 

22 i 



Rockhampton 


1*79 

65 

0*40 

4*28 

Mackay Suga*’ Ex¬ 


i 



Woodford 

.. 1 

1 

2*39 

49 1 

1 

1*57 

2*95 

periment St Ion 

1*53 

39 1 

0*45 

1*53 


A. S. RICHARDS, Divisional MeteorologiEii, 


CLIMATOLOGICAL TABLE—JULY, 1936. 


COMPILED FROM TBLBGRAPHIO BEFORTB. 
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Shade Tempbeatitre. 


Rain 

Fall. 

Districts and Stations. 

1 

1 Means. 


Extrer 

nes. 


Total. 

Wet ' 
Days. 


Max. 

Min. 

Max. 

Date. 

Min. 

Date. 

Coastal. 

Cooktown .. 

In. i 
29*98 ,! 

Deg. 

79 

Deg. 

69 

Deg. 

82 

4, 25, 
27, 29, i 
31 

* 

Deg. 

60 

1 

Points. 

145 

i ' 8 ' 

Herberton .. ... , .. 

, , 

70 

54 

80 

.27, 28 

40 

1 

116 

.14 

Rocklmmpton 

30*16 

73 

55 

82 

26 

43 

1 

40 

8 

Brisbane 

30*21 

69 

51 

75 

30 ■! 

40 


131 

8 

Darling Downs. 










Dalby 

30*21 

66 

43 

73 

15 

29 

19 

200 

7. 

Stanthorpe 


58 

36 

67 

2 

23 

19,20 

287 

',14 

Toowoomba .. 


61 

43 

67 ; 

4 

29 

19 

'240' 

10 

MM-Interiof. 










Georgetown 

30*02 

82 

59 

91 

29 

43 

1 1 

91 

' 2 

Longreach .. 

30*13 

73 

47 

81 

11,23 

36 

7.8 


: '3 

Mitchell'. .1 

30*20 

67 ■ 

40 

76 

';24 .■ 

,26 

19 : 



Western 










Biirketown 

30*01 

82 

'58. . 

90 

27,28 

49' 

.''.1,8'"' “ 

'Ml 


Bohlla .. 

30*10 

74 

50 

87 

'' 25 

40 

: 7 

,' '24 

' *2 

Tharuomindah , 

30*16 

66 

. ■.' 44 .. ■ 

78 

2.4'' 

, 33''' 


28 

' 2 ' 
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ASTRONOMlCAt DATA FOR QUEENSLAND. ' 

: - Times Competed by D. EGLINTON and A. C. EGLINTOK 


TIMES OP SUIRISE, SUNSET, 
AND MOOIBISE. 


AT WARWICK. 

MOONRISB. 



September. 

1986. 

October * 
1936. 

Sept. 

1936. 

Oct., 

1936. 


Rises, j 

Sets. 

Rises,! 

Sets. 

Rises. 

Rises. 

j 



1 


p.m. 

p.m. 

1 

6-7 i 

5*37 

6*33 

6-51 

5*23 

6-21 

2 i 

6-6 : 

5-37 

5*31 

5-51 ' 

6*28 

7-31 

i 

6*5.' : 

5-38 

5*30 

6 *52 

7*34 

8*41 

'4 1 

6*3 i 

5*38 

5-29 

5*53 

8*42 

9-48 

6; ; 

6-2 

6*39 

5*28 

5*53 

9-49 

10-51 

6 : 

6«1 , 

5-39 

5-27' 

5-54 

10*66 

11*49 

7 ;,; 

5*69'; 

5*40 

5-26 

6*54 








a.m. 

a.m. 

8 i 

5-58 ; 

6-40 

5*25 

5-55 

12-1 

12*41 

9 

5*57 

5*41 

6*24 

6*55 

1*1 

1.23 

to 

5‘56 

6*41 

5*23 

5*56; 

1*56 

2*3 

11' 

5-55 

5*42 

5*22 

6*56; 

2-43 

2*35 

12 

5-53 

5*42 

5-21 

5*57 

3-24 

3*10 

13 

5-52 

5*43 

5-20 

6*57 

3*63 

3*40 

14 

5-'51 

5*48 

5-19 

6*58 

4*34 

4-11 

15 1 

5*50 

5*44 

5-18 

5*58 

5-7 

4*41 

16 i 

5-49 

6*44 

5*17 

6*59 

5*38 

5*17 

17 i 

5*48 , 

5*45 

5*16 

5*59 ' 

0-8 

5-51 

18 

. 5-47 , 

5*45 

6-15 

6*0 : 
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Fliases of file Mowi^ Occullattons^ &c. 

1 Sept. O Moon 10 p.m. 

■ ■ 8 „ ]) Last Quarter, 1 13 p.m, 

16 ,, ^ New Moon 3 41 a.m. 

24 „ <t First Quarter 8 12 a.m. 

Perigee, 3rd Septeaiber, at 8.48 p.m. 

Apogee, 19th September, at 10,42 a.ni. 

The swift planet Mercury, which since the l^egin- 
uing of the year has travelled through fully eight 
coustellatious (at intervals with appareiuly 
retrograde motion) from Sagittarius to Virgo, will 
become stationary, on 18th September, after which 
it will seem to move westward for nearly a month, 
hut still remain in Virgo. 

On the 19th Neptune wi,ll be in conjunction with 
the Sun and therefore invisible for some weeks. 

On the 23rd Jupiter and the Moon will be separated 
by only one degree, but again the phenomenon will 
occur far below the horizon. 

At 3 p.m. on the 23rd the Sun will cross the 
celestial equator from North to South and it will be 
the Australian Vernal Equinox. Technically the Sun 

enters the Sign of Libra,” where it was in reality 
in 1322 B. c. The term is still used although the event 
now occurs in Virgo. 

At 3.51 a.m. on the 24th about an hour and a half 
before Sunrise there will be a very close conjunction 
of Mars and Regulus, the first magnitude star in 
Leo, the distance between them being less tlian a 
degree, 

A second conjunction of Satimi and the Moon will 
occur on the 30th at 5 a.m. about half an hour before 
they set. 

Mercury rises at 7.17 a.m., 1 hour 10 minutes after 
the Sun, and sets at 7,39 p.m.,2 hours 2 minutes after 
it, on the 1st.; on the 15th it rises at 6.45 a.m., 55 
minutes after the Sun, and sets at 7.35 p.rn., 1 hour 
41 minutes after it. 

Venus rises at 7.2 a.m., 55 minutes after the Sun, 
and sets at 6.56 p.m., 1 iiour 19 miimtes after it, on 
the 1st; on the 15th it rises at 6.53 a.m., 1 liour ;J 
minutes after the Sun, and sets at 7.11> p.m,, i hour 
35 minutes after it. 

Mars rises at 4.53 a.m., 1 hour 14 minutes i)efore 
the Sim, and sets at 3.45 p.m., 1 hour 52 miimtes 
before it, on the 1st; on the 15th it rise.s at 4.28 a.m., 
1 hour 22 minutes before the Sun, and sets at 3.30 
p.m., 2 hours 14 minutes before it, ■* 

Jupiter rises at 11.15 a.m. and sets at 1.1 a.m. on 
the 1st.; on the 15th it rises at 10.24 a.m. and sets 
at 12.12 a.m. 

Satiurn rises at 6.23 p.m, and .sets at 6.55 a.m. on 
the 1st; on the 15th it rises at 5.22 p.m. and .se,,s 
at 5.58 a.m. 


7 Oct., D Last Quartor 10 28 p.m. 

15 „ # New Moon 8 '20 p.m. 

23 ,, ([ First Quarter". 10 53 p.m. 

60 „ O Full Moon 3 57 p.m. 


Apogee, 16th October, at 6.30 p.m. ' 

l^origeG,2ndOetober,atl,2a.iu- 

Perigee, 31st October, at 12.36 a.m. 

For places west of Warwick''and nearly in the same latitude, 28 degrees It minutes S. 
add 4 minutes for each degree of longitude. For example, at Inglewood, add 4 minutes to the 
times given above for Warwick; at Goondiwindi, add 8 minutes; at St. George, 14 minutes; 
at Cunnamulla, 25 minutes; at Thargomindah, 33 minutes; and at Oontoo, 43 minutes. 

The moonlight nights for each month can best be ascertained by noticing the dates when 
the moon will be in the first quarter and when full. In the latter case the moon will rise 
somewhat about the time the sun sets, and the moonlight then extends all through the night; 
when at the first quarter the moon rises some'What about six hours before the sun sets, and 
it is moonlight only till about midnight. After full moon it will be later each evening before 
it rises, and when in the last quarter it Will not generally rise till after midnight. 

It must be remembered that the times referred to are only roughly approximate, as the 
relative positions of the sun and moon vary considerably. 

[All the particulars on this page were computed for this Journal, and should not be 
^produced without acknowledgment.! ' ,, 
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Event and Comment 

A Plea for the Tree. 

C HBLTER belts aronnd a farm bomestead serve a dual purpose. 

They increase tiie comfort of tbe dwelling, making it a mueh more 
pleasant place to live m, and also provide an attractive setting or 
background for the buildings. Such belts should not be planted too 
close to the house, as the trees would unduly shade the buildings during 
the winter months, possibly increase fire risks, and block tanks and 
drains with leaf litter. 

Dealing with the subject on broad national grounds, to any plea 
for the tree may be added a plea for the development of a real forest 
conscience. Australians are often accused of a lack of that quality, 
and when the inevitable argument starts one is invited immediately to 
gaze on the landscape from a railway carriage window between any 
of our capital cities, without going further afield, where enormous tracts 
of country have been denuded ruthlessly by indiscriminate ring- 
baiidng and otherwise, of valuable indigenous forests. We once heard a 
lecturer advance the interesting theory that many Australian farmers 
and others have inherited a conscious or sub-conscious hatred of trees 
from their pioneer ancestors, who when they '^dnvaded^’ Australia 
were faced with vast armies of trees. To prepare the ground for use 
they had to attack this enemy with a ruthlessness born of necessity, and 
now, when it is not only unnecessary but extremely harmful to the 
country, the same pitiless destruction goes on. / ‘ Farms, he said, ^^are 
seen standing naked, without a stick of timber to clothe them, and 
valuable'iorests are wiped out so'Us'to .provide' relatively worthless 
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paddocks—that reference is, of course, to poor eouiitry where one blade 
of grass grows where two trees grew before.’’ The lecturer hinted at 
a terrible vengeance which ‘^^the spirits of the trees” might one day 
exact from man for his violation of nature’s laws. 

Belatlon of Green ¥egetation to ’Water Supply. 

i^EEEN vegetation, we are told, is necessary to the composition of the 
^ very air we breathe and to the continuance of our water supplies. 
That idea might seem to us fantastic, but certainly without proper air 
and water we would perish quickly in a dry and choking atmosphere. 
However, the importance of tree life to the well-being of every country 
on this planet is not sufficiently understood. The influence of forests 
on the circulation of water on the earth’s surface is also^ not yet fully 
understood. It is now claimed that land covered with grass or crops 
contributes through direct evaporation and through transpiration more 
vapour to the air than bare moist soils. Of all the vegetative coverings, 
a dense forest contributes most vapour. The French aptly call the 
forests the oceans of the continent,” and compare the vapour given 
off by them to clouds of exhaust steam thrown into the atmosphere. 
Lowderinilk, in his recent investigations of the influence of tlie forest 
on rainfall, found that the increasing dryness of the interior of China 
is brought about by the decreased humidity of the air due to deforesta¬ 
tion. This, together with the erosion following deforestation, has caused 
serious disturbance to the entire circulation of water in China. Wlietlier 
forests actually increase rainfall may be still a, question, but their 
influence on the distribution of rainfall over the land has a good 
foundation of scientific fact. 

Trees and Sol! Erosion^ 

^HE preservation or replenishment of our forests has a definite 
^ bearing on one of the greatest problems that farmers, not only 
of Queensland or Australia but of every country, have to face—the 
problem of soil erosion. Every hill slope growing trees that hold back 
the soil, that blocks erosion, should be treasured and iinproved. Every 
timber reserve that holds hack the hank of a winding stream should be 
maintained on sound forestry principles. The day may come when the 
streams may have to be straightened out, but always and for ever 
every bank should be i:)rotected from the action of flood -waters by a 
fringe of good timber trees. Every x)ouiid of soil that goes down creek 
or river is so nmeh loss. Pacts may be stubborn, but they are a much 
more lasting foundation for success than individual fads. It has taken 
the Americans over 260 years to bring their vast forests to the verge 
of destruction, hut Australians with the experience of the world before 
thern have taken less than a century to bring their forests to the same 
condition of partial ruin. 

necessity of Forestry Reserves. 

^I^ONSTANT demands are being made to throw open forest reservations 
^ for settlement. Bearing in mind the small area of good land 
now available, and the keen competition for such good land for occupa¬ 
tion, it is fairly certain that many of the existing reservations as they 
are denuded of timber supplies will have to be utilised for settlement. 
The proposal to make it compulsory that , a certain ai^ea of all land 
' 'imder settlement must he reserved for forestry purposes is, therefore, 
vwise- and justifiable. 
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ParkSy pIa,ygroiiiids, and recreational areas are a part of modern 
life. They couldin many instances, be improved and extended as 
national parks, and in time become a source of ineoiiie, and at the same 
time fiiriiisli material for industry. 

Every country town should consider seriously the possibilities and 
potentialities of a iminieipal timber reserve. It is not sufficient to 
confine activities tO' State school plantations. The need of wood for 
industrial purposes is alread}^ apparent, and the co-operation of all 
factors—town, country, State and nation—^will only be effective wdieii 
all realise to the fnll the urgent need for systehiatie forestry develop¬ 
ment and reafforestation. Facts concerning what to plant, when tO' plant,, 
where to plant, and how to plant are obtainable. Accurate iiiformatioo 
is the basis of sneeessfnl effort. That information is definitely available 
to every farmer interested, and on that information is based this plea 
for the tree. 

The Problem of Prices, 

A E.EASONABLE degree of stability in the prices of primary pro- 
ducts is essential to national eeonoinie health. How is that 
stability to be attained and maintained? That is the question. It is 
not altogether unanswerable, and one obvious aspect of the answer 
is to improve our system of marketing. Effective marketing and distri¬ 
bution are twun problems facing the farmer to-day, not only confronting 
the farmer, but also the nation for a healthy and pennanent argicultnre 
is a fundatnental eonditioii of our survival as a nation. 

Marketing is viewed, ordinarily, in the vei’y narrow sense of selling 
wiiat has been produced for sale. We have, however, to broaden that 
view to take in all the activities and organisation of handling, transport¬ 
ing, storing, processing, and manufacturing—the finding of ways and 
means of improving present marketing systems, the ultimate sale of 
|)rodTiets to the consumer. 

Tlie home market remains the farmer’s best market, and between 
piodueer and consumer there is still too wide a gap, and that gap can 
only be reduced by better knowledge and stronger action by farmers 
organised along right lines and fortified with, at least, some under¬ 
standing of the cold economic facts and extremely difficult problems 
wdtli which their industry is beset. Intelligent and vigorous leadership 
—and this point cannot he stressed too strongly—is essential, and 
through it niucli loss of time, money, and misdirected energy can be 
avoided. The old slogan that competition is the life of trade contains 
a half-truth than which there is nothing more dangerous. Recent 
developments in the world commodity situation indicate that unrestrained 
competition might lead to the destruetion of society as we know it, and 
have opened the eyes of the business world to the necessity of tempering 
a- time-worn statement by the addition of one w-ord and making it 
read ‘‘^enlightened competition is the life of trade.” 

Stabilised prices and stabilised currency would give the farmer a 
fairer inarket deal. The fluctuations of both are among the chief causes 
of the farmer’s economic difficulties. 

Modern agriculture is very largely commercial. Partmers produce 
primarily for the market. The price basis on which they exchange 
their prodiiets is therefore a problem of prime importance. This 
problem of adjustment of production and marketing mechanism to 
ensure fair and reasonable prices to the producer calls for earnest study 
by all associated ^vitli rural industry. 
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White Grub Damage to Pastures on the 
Atherton Tableland. 

J. HAEOLD SMITH, M.Se., Entomologist. 

HE ^butter exported from the Atherton Tableland, an extensive tract 

of dairying country in North Queensland, is worth £300,000 to 
£400,000 per annum. This produce is derived from farms which have 
been established during the past thirty years; many of the most recently 
selected are only in partial use. Development on the individual property 
is comparatively slow for the indigenous rain forest has first to be felled 
and burned. Grass seeds are then sown in the residual asli, and tlie 
pasture is thus established contemporaneously with the disintegration of 
the logs and stumps which perforce litter the ground for some years. 
Permanent pastures supply almost all the feed requirements of the herd, 
though supplementary fodder crops are now receiving attention. Many 
of the older pastures show marked deterioration, and carrying capacities 
are generally declining. Under normal circumstances, improved farming 
practices should offset deterioration, and the industry would gradually 
evolve on mixed farming lines adequate to conserve the fertility of the 
soil at a suitably high level. 

In the Malanda district pasture deterioration lias taken place more 
rapidly than elsewhere. Climatic factors, important though these 
doubtless-are in the tropics, do not completely explain the plienomeiioii 
in this district. Supplementary damage attributable to white grubs, the 
larvin of a Scarabaeid beetle, Lepidiota caudata Blkb., makes tiie position 
of the farmer really critical. This pest has so weakened the j)astures 
on numerous farms that during tlie dry winter and spring ii[io.ntlis tlie 
available feed is, in some years, below the normal maintenance require¬ 
ments of the herd. 

The species is indigenous to rain forest areas in North Queensland, 
and has previously attracted attention as an occasional pest of sugar cane 
in the Babinda district. The present investigations were centred on the 
Atherton Tableland, where the economic problem is quite distinct from 
that in the coastal sugar-cane areas. 

Significance of the Pest. 

The symptoms of white grub attacks in pasture lands are quite 
distinctive. The sward loses its normal green appearance during the late 
summer at focal points scattered here and there throughout the paddock. 
These areas gradually extend until larval development is completed, and 
by that time the bulk of the pasture may be worthless. A similar sward 
failure is also conspicuous along fence lines, and on the banks of the 
many gullies which cut through much of the land under consideration. 
The affected turf, when examined, can easily be removed to expose the 
numerous white grubs just beneath the surface. If the grub population 
is high, the turf may be completely destroyed. 

Grub infested pastures quickly react to moisture deficiencies in the 
soil, and their appearance depends largely on the contemporary rainfall. 
If the rains are evenly distributed throughout the year, infested pastures 
may retain some vestige of life and recover rapidly when the pest ceases 
to feed at the end of larval development. Should continuous dry weather 
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eomeide witli the last few months of larval life, the grass may he almost 
entirely destroyed, and recovery is inevitably slow and is aecompaiiied 
by a luxuriant weed growth. 

Older paddocks usually suffer most severely. On many farms, the 
pastures range in age from five to 25 years, and the losses are confined 
to those wiiieli have been established more than 15 years. Paspalnin, P. 
dilatatiim^ is the most important grass, but Kikuyu grass Pemiisetum 
elmidestiniim^ and Para grass, Pamcumi muticiim^ have also been intro- 
dncecl to the district. All three are subject to attack, though their 
recuperative powmrs differ somewhat when the larvse have completed 
development, and w^eather conditions are favourable for recovery. 

The destructive larval stages cover some eighteen to tw^enty months, 
but even the heaviest grub population makes little apparent impression 
in the pasture until the last of the three larval stages. The bulk of the^ 
root system is then destroyed, and the efficiency of the remainder 
seriously impaired by the soil disturbance inseparable from the activity 
of a grub population which moves freely in the soil. The failure of the* 
turf to respond to good growing weather is the first sign of damage, and 
the symptoms become more and more acute until larval development is 
completed. 

An incidental loss has frequently been noted. Farmers with grub- 
attacked paddocks may, when the damage has reached its peak, remove 
stock to facilitate natural recovery, renovate with implements, or crop 
the land ■with maize or some cereal for one or two years before regrassing. 
‘When the last-mentioned policy is adopted, the first year’s crop is often 
valueless though yields in the second year are normal. The phenomenon 
will be discussed at a later stage in this paper. 

The pest is also important from a health point of view. Many 
farmers and residents of small towns in the grub-infested areas procure 
their domestic wmter supplies from roof drainage collected and stored in 
tanks. During the flight season, countless numbers of the adult beetles 
are trapped in the spouting of the buildings and rot in situ. A con¬ 
taminated water supply is thus a frequent cause of gastric troubles among 
the resident population. 



Last abdominal segment in Lepidiota c<iudMa BIkb. Female on left; male on ligbt. 

Life History. 

The parent beetle of the white grub is a large, cumbersome, dark 
brown insect about an inch in length. The sexes are superficially 
similar, but may be separated by the shape of the last abdominal segment, 
which, in the female, has a posterior projection absent from the other 
sex (Plate 191). Plight occurs during the spring and early summer 
months. 'Eggs are laid in the soil at a depth of a. few inches in rather 
fragile earthen cells. These eggs hatch into small white grubs of typical 
Scarabaeid' shape within three weeks, and are very common m pastures 
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aimng January, particularly in the vicinity of fallen trees and residual 
stumps. Growth proceeds steadily through the three larval instars, the 
first two of which require some twelve months for their completion. The 
larvm enters the third and final instar early in its second year. Larval 
development is completed between July and September, Vhen the grubs 
construct pupal ehambers, which are normally situated at soil depths 
between one and two feet. Here transformation into the heavy-bodied 
pupa takes place within the limits of the earthen ceil, and the adult 
beetle emerges during the spring months. 

Before flight is possible, the adult must burrow through a consider¬ 
able depth of soil, and its ability to do so is controlled by the texture 
of the overlying earth. At the end of the coinparativeB?- dry winter aiifl 
spring months the soil may he almost impenetrable, and until soaked by 
the spring rains the beetles are unable to escape. Should the storm rains 
be insufficient to soften the ground down to the pupal chambers, the 
beetle mortality is considerable. The duration of the flight period and 
the intensitjr of the flight are thus subject to marked fluctuations. Early 
and copious rains which gradually introduce the nionsooiis. induce 
moderate flights which may cover a considerable period, viz., October to 
January, the beetles emerging as soon as traiisforniatioii is completed in 
the pupal chamber. A dry spring, in which storms are omitted from the 
climatic sequence until late November, causes mass emergence at a com¬ 
paratively late date. The beetle population then on the wing includes 
vast numbers which, have been cooped up in the soil unable to escap?.* 
earlier together with recently transformed adults. Prequently the 
precipitation prior to late December is insufficient to penetrate the soil 
to pupation depths, and the pre-emergence mortality is then considerable. 

Observations over a number of years indicate that the importance 
of the pest in any one season can be correlated with the intensity of tlie 
flight two years previous^, a logical sequence of a two year life cycle, 
in which the larval injury to pastures is at a maximum in the second year 
of development, 

Beetle Flight. 

The beetle flight lias several distinctive features. At dusk, adults 
emerge in vast numbers from the ground, and the flight increases in 
intensity until the air is literally teeming With insects. Adult movements 
are rapid, and, for some time at least, tend eastwards away from the 
setting sun. A¥iseonsin workers (Sweetmeu, 1927 and 1931) studying 
an allied species of economic importance in that State, suggest that 
directional flights maj be influenced by prevailing air currents, but in 
the case of L. caiidata, no evidence favourable to this viewpoint has been 
obtained. The beetles fly directly to buildings, trees, charred stumps, 
and fence posts, and cling to the western side of any such obstacles on 
which mating, the primary object of the evening flight, takes place. 

As more and more individuals are paired, the hum associated with 
the evening flight gradually diminishes, and within half an hour of its 
eommeneement few, if any, adults remain on the wing. At the com¬ 
pletion of mating some of the beetles fly back to the open and presumably 
burrow into the pasture; quite a number remain on the trees, but the 
majority fall to the ground, and shelter in the soil below or near the 
tree, stump, or building on which mating has occurred. 

A flight, if such it can be called, of another kind has been observed 
in the^, early. morning. " Before daybreak, trees on which mating has 
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occurred are clustered with adults, resting in a more or less torpid state 
on twigs and leaves. They loosen their hold at daybreak, and the 
,majority drop directly to the ground, while a few fly strongly to the 
open. All remain underground until dusk when flight is again resumed. 
The morning flight is brief, and the sound of heavy-bodied insects falling 
through the foliage of the trees is reminiscent of a heavy hail storm. 

Both sexes are equally numerous in the early part of the flight 
.season, but later on there may he a distinct preponderance of females. 
These late season insects include freshly emerged adults with the 
purplish, eiytral bloom intact,-and weathered females from which the 
bloom has long since disappeared. It appears, therefore, that both sexes 
make nightly flights over a considerable period, polyandry on the part 
of the female and polygamy on the part of the male being normal for 
the species. 

Though partial defoliation of some trees on which mating occurs is 
common, the damage is by no means serions in even the heaviest flight 
years. It is, therefore, inferred that the adults do not normally consume 
an}^ considerable anaoiint of food. Partial defoliation has been observed 
in the following trees:—Bloodwood (Eiicalypd'Us corymlom), grey teak 
{GmeUna fascicuUfiora), northern silk}^ oak {CardwelUa siMimis), fig 
^vood {Ficus WaiMnsiana), red tulip oak (Tarrietia peralata), Davicl- 
sonia plum {Davidsoma pruriens) , Poineiana {Poinciana regia) . 

After the mating flight, most of the males and some of the females 
drop to the ground, and burrow under the surface, hence females are 
much more common than males in beetle series collected from trees at 
the conclusion of the evening flight. Yet, wdien the beetles are counted 
on the same trees before daybreak the following morning, both sexes are 
more or less equally represented. Again it is curious that wdiile adiilt>s 
are numerous on stumps, fence posts, etc., during the mating flight, they 
have all disappeared before daybreak, when the insects are still quiescent 
on adjacent trees. Both observations suggest that there is some adult 
movement after the main business of mating. Wheii or how this takes 
place is quite conjectural, but it is tentatively assumed that there is 
some slight post-mating migration to suitable host trees for feeding 
purposes. 

White Grub Distribution on the Farm. 

The flight as thus described sheds some light on the incidence of 
the pest on the farm. Pasture destruction frequently assumes its most 
acute phase near tree stumps and along fence lines. As these and 
similar obstacles are used by the adults to facilitate mating, vast numbers 
must burrow into the adjacent soil during the flight season. At least 
some of these will be sexually satiated, and lay eggs which will yield a 
considerable larval population. This infei*enee can be confirmed in the 
field during January for first stage larviB can then be collected in such 
situations with comparative ease. Infestation of this kind can thus be 
■attributed to the place which stumps, fences, etc., occupy in the adult 
economy during the flight season. 

Quite a considerable amount of damage occurs, however, in pastures 
w4ich are quite free from stumps or trees which could be used by adults 
during mating. Such pastures typically show dead and dying areas 
unevenly scattered through the field, the intervening grass being quite 
green. These areas of damaged turf gradually extend owing to the 
lateral migration of the larvae until each may wver an acre or more, and 
several may merge before larval development is completed. 
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The few reports of injury to crops .cultivated on the Atherton Table¬ 
land all possess some special features worth recording. Cow cane, a 
common form'of roughage growm in the district for winter and spring 
iise^ persists for a number of years. During the flight period, the crop 
may be five or six feet in height. Adults may be attracted to the crop 
when mating, and subsequently lay, their eggs in the soil. The larvse 
later attack the roots. A cropping system in which annuals are used 
would, of course, eliminate losses of this type, for eggs are not normally 
laid in land which is fallowed at the time of flight. 

Frequently pastures harbouring second stage larv^ are ploughed and 
planted to maize. The pest, deprived of the grass roots on which it has 
hitherto fed, inevitably attacks the planted crop, and all the maize 
failures directly attributable to white grubs are of this type. Subsequent 
crops grown after the grub population has matured escape infestation. 

The available data on the flight of the beetle readily explain pasture 
injury along fence lines and near trees or tree stumps, but cannot be 
linked up with injury in timber-free pastures, or the freedom from attack 
of cultivated land used for annual crops. 

Pastures which have been grossly overstocked for some years often 
suffer most acutely from the pest, and it is sometimes infeiTed that turf 
characters influence oviposition. This view is held by workers on similar 
pests in Wisconsin, in the United States (Graber et al, 1931), where the 
inter-relationships of pasture composition and white grub infestation are 
receiving attention. Most of the pastures on the Atherton Tableland 
are pure stands of paspaium, but the quality of the sward varies with 
both the age of the pasture and the usage to which it has been subjected. 
Differences in the sward of a single paddock are thus due simply to the 
vagaries of stock feeding, an insufficient basis on which to postulate 
selective oviposition. 

Yet the almost complete absence of white grub losses in land which 
is cropped annually implies selective oviposition. When gi;‘avid females 
are confined over bare soil in the laboratory, eggs are laid freely, and 
subsequent development is normal. The most reasonable explanation of 
the freedom of annually cropped lands from attack would thus be the 
assumption that gravid females - prefer a vegetative cover when egg- 
laying. The relative attraction of the several different tyes of vegetative 
cover available in any one district are irrelevant to the freedom of 
cultivated annuals from attack though, perhaps, of interest as a possible 
explanation of localised grab development in a pasture. 

If selective oviposition is omitted from consideration, it may be 
supposed that while oviposition is randomised, the turf type may modify 
both egglaying habits and the subsequent development of the iarvee. 
Both eggs and larvae of some Scarahaeids are very susceptible to varia¬ 
tions in soil temperatures and humidity, hence the natural mortality 
may be high (Pemberton, 1935). Randomivsed oviposition in the pasture 
may not, therefore, be followed by randomised larval development and 
'Coincident'pasture destruction. . 

On purely, observational data, it has been suggested" (Buzaeott, 

. 1935) that the mass oviposition implied by the characteristic white .grub 
' injury to.pastures may be due to an aggregation of adults in response 
to.. sound,/Stimuli operating during ' flight , This thesis , B.till lacks 
expe’rimental warrant. 
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The McCormick-Deering cream 
separator gets the last particle of 
butter fat out of the milk. Ball 
bearings at all high-speed points. 
A child can operate it. The 
machine is self-oiling and the 
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cally clarified when fresh oil is 
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stainless steel collect no particles, 
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fect safety. 












VIII. 


QUEENSLAND AGRICULTURAL JOURNAL. 



D Sclenlijk: PitEpnirntiiiJif 


No greater achievement has yet been made in combating 
the Blow Fly than the new scientific preparation, PARATOX 
BLOW FLY OIL, the result of years of research by highly 
trained, industrial chemists* 

N0N-P0!S0N0US NON-INJURIOUS 

PARATOX BLOW FLY OIL repels the attack of the Fly and 
kills Blow Fly Larvae in a few minutes-—without the aid 
of any poisonous constituents. PARATOX contains NO 
ARSENIC and NO STOCKHOLM TARj it cannot harm the 
wool or cause irritation to the sheep. PARATOX is of an 
oily nature and penetrates well into the wool, soothing, 
softening , and healing the affected area, and although 
easily removed by scouring, will not wash off in the rain. 
Tested by prominent pastoralists PARATOX BLOW FLY OIL 
was unanimously acclaimed as the finest Blow Fly Oil on 
the market. 

PARATOX “B” SHEEP DIP 

Like' the Blow Fly Oil, PARATOX ** B SHEEP DIP contains 
NO ARSENIC and NO STOCKHOLM TAR. There' can be no 
irritation to the sheep and no injury to the wool. 
PARATOX ** B completely removes all Ticks and Lice, is 
economical to use, and is supplied either in PASTE or SOLID 
form. All PARATOX products are obtainable from your 
local dealer or ■ direct from the manufacturers. 
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Spring Rainfall and the Seasonal Importance of the Pest. 

The agricultural importance of the white grub pest varies from year 
to year though the area subject to infestation grows steadily larger^— 
25,000 acres in 1935. The possible causes of this extension will bo 
discussed later, but it is necessary to distinguish between soil and pasture- 
characteristics, which control susceptibility to attack and the seasonal 
fluctuations in the numbers of the pest attributable to climatic and other 
causes. Of these climatic inhibitions, the most important concerns the 
effect of spring rains on adult emergence from the ground. 

The life cycle of the pest covers some two years. Plights of variable- 
intensity occur every spring, and the grub population in the soil 
comprises larvae in all stages of development. Some of these larvm are the 
progeny of females on the wing during the previous spring, but the 
larger forms are twelve months older and date back to an earlier flight.. 
The year 1932 was, how'ever, exceptionally dry during the spring months, 
and the beetles w-hich shoulcl have emerged were almost completely killed 
below ground. As a consequence, flights in both 1932 and 1934 were 
negligible, and it will be some time before the pest will be of importance 
in even numbered years. 

This striking demonstration of the beetle mortality attributable to 
a dry spring has prompted an analysis of the Malanda rainfall records 
for the pavSt twenty years, in the hope that the available data on the 
spring rainfall would shed some light on the present position of the 
pest. The data is graphically displayed in Plate 2 to which reference 
slioiild be made in the further discussion of the subject. 

In North Queensland, spring is agrieulturally an indefinite term, 
but for the present purpose may be defined from a consideration of tlie 
rainfall during the last six months of the year 1932, in which the most 
complete cheek to the pest so far reeordecl took place. These monthly 
rainfalls are as follow^s:— 

July. August. September. October. November. December. 

1.70 3.17 0.48 0.65 0.34 10.17 

Beetle emergence depends entirely on a prior soaking of the soil to 
pupation levels by rain and flight normally begins in October. In spite 
of fair winter rains, three months comparatively dry w^eather between 
September and early December were sufficient to almost completely 
inhibit beetle emergence. Hence when flight failure is attributed to 
insufficient rainfall during the spring months, the period, September to 
early December, is usually referred to. In 1932, the precipitation during 
this period wim only 1.47 inches, and the beetle extermination was 
almost complete. The actual significance of spring rains to the pest 
will, of course, depend on their soaking properties, and the prior 
moisture content of the soil, one heavy fall being more advantageous to 
the pest than occasional light showers. Generalisations only are 
permissible at present, but for analytical purposes it may be assumed 
that wdien the spring rainfall, as defined above, falls below four inches, 
adult emergence will be inhibited to a greater or less extent. 

Considering first the beetle series which normally flies in the spring 
of years wdth an even number (Plate 192), it will be noted that elimatie 
checks to beetle flight occurred in the years 1918, 1922, and 1932. Prior 
to 1926 of the period under review, the grub popuMion could scarcely 
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rise to pest proportions, but after tliat year, the status of tlie pest would 
steadily increase until the dry spring of 1932 practically exterinmated 
tbe^ adult population. As would be expected, tke available records 
indicate that, between 1926 and 1932, serious pasture injury occurred in 
tlie even numbered years. 

In beetle flight years with an odd number (Plate 192) tlie position is 
rather different. Climatic cheeks were effective in 1919, 1923, 1925, and 
1927. As a result, white grubs in this series had little agricultural 
significance until 1931. Heavy beetle flights in 1933 were studied for 
various reasons in connection with mating and other habits of the pest. 
The progeny of these beetles caused large scale pasture damage in 1935. 

A number of important points can be deduced from the available 
data. These are:— 

(a) Prior to 1928, the relative freedom of the Malaiida district from 
white grub losses can be attributed, in part, at least, to the influence of 
dry springs in the years 1918,1913, 1922, 1923, 1925, and 1927 on beetle 
emergence. 

(b) Since 1928, the even year series, which had increased to 
alarming proportions, has since been checked by the dry spring of 1932, 
and should cause little trouble for some time. 

(c) Since 1928, the odd year series has developed unhindered, and 
these insects are now a very serious worry. 

(d) After a severe spring check, insects in either series require at 
least six years, i.e., three generations, to reach pest proportions once 
again. In the case of the even year series, the exceptional mortality in 
1932 may possibly lengthen this period for no observed recovery took 
place in 1934. 

It is interesting to notice that seasons wliieli the fanner would 
consider favourable to dairying, i.e., seasons characterised by good 
spring rains, are equally favourable to the pest. Actually a dry spring 
serves dairying interests in the grub-siisc€*ptible belt much better by 
keeping the beetle population within manageable limits. 

Natural Control 

x\s with most species, various natural enemies attack the several 
stages of the beetle now under consideration. Various Scoliid wasps 
attack Searabaeid larviu in the coastal districts, and probably show 
similar habits on the Atherton Tableland. The commonest species is 
Campsmneris tasmaniensis Sauss. These insects have not as yet proved 
an efficient cheek on Searabaeid activity in Queensland, and Bomhjlid; 
hyperparasites are probably the limiting factor to their utility. 

Tachnid larvae have often been dissected from moribund adults, 
handled in the laboratory, and from them flies, as yet unnamed, have,' 
been reared. This parasite is quite unable to keep the pest in, check, 
and it seems that effective parasitism is at present negligible. 

The grub-infested parts,of a paddock are, often pitted with holes 
excavated by bandicoots (Parameles spp.). These usually attract 
attention during the later phases of larval life, and,, though indicating 
carnivorous habits in the animal, hardly permit the inferenee;tli,at bandi- 
' coots materially assist in the 'control of The pesfl. 
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Two birds, tlie straw necked ibis {Threshiorms spinicoUis) and tke 
native conipaiiion {Megalorms riibiciincUs) are particularly fond of white 
.grubs, and conspicuously forage through pastures in search of them. The 
former is perhaps the more important, chiefly because it is the more 
miriierous species. Both birds are of value only towards the end of the 
larval period, but their numbers are quite insufficient to appreciably 
.affect the pest position. They usually appear in pastures when the 
damage has almost reached its peak, for the birds can then easily 
penetrate the turf when searching for white grubs. 

The Significance of Soil Characters to the Pest. 

The grub-infested district forms part of the much larger Atherton 
Tableland, situated some 2,500 feet above sea level. The soils are grouped 
as tropical red earths, i^epresentatives of which are by no means 
common in Australia. The source rock is basaltic for the most part, 
though schistose outci-ops are common towards the coastal range. Volcanic 
.activity was apparently widespread in the locality during Tertiary times 
(David, 1932), and several explosion craters occur in the white grub- 
infested country. Though superficially similar, the red earths fall into 
two distinct types, confined to specific districts, and separable on acidity 
values, one being neutral or a.lkaline, while the other is very acid. It 
may be noted here that the most acid soils on the Tableland are located 
in the grub-infested districts. 

The contour, of the country varies a .great deal. Towards Atherton, 
farms are located on undulating country, much of which can be eoii- 
venieiitly ploughed. Towards the coastal range, the rainfall is heavier, 
and prolonged erosion has produced quite a rugged contour, which is 
greatest to^wards Millaa Millaa. Similar features characterise many 
.farms on the outskirts of the present settled area adjacent to the forest 
reserves, which clothe the main coastal range. Farms in the grub- 
infested zone are of an intermediate type, and much of the country 
could be ploughed without serious risk of erosion, though many of tlie 
paddocks are unsuitable for permanent cultivation. 

The dominent basaltic soils are red to chocolate in colour, and 
usually lack anj distinctive profile. In spite of a high clay content, 
40 per cent, to 60 per cent., they are permeable loams, the friability of 
W’'hich may be due to the flocculating effect of free ferric hydroxide 
(Prescott, 1931). In the wetter parts of the Tableland, the soil depth 
is very variable. Colour values grade from red, through brown to yellow, 
and even grey. The significance of erosion and leaching in creating the 
present facies is amply demonstrated by the sequence of soil colours 
down the length of a hill, the darker shades capping the suinmit, and 
grading into lighter shades towards the gullies. The shallower soils 
may possess a profile. Deposits of greyish podsolic types of soil may 
be built up at creek bends by material derived from the coastal range." 

The whole of the Tableland, apart from sclerophylloiis forest areas 
'o£ limited extent, was oiiginally clothed with luxuriant rain forest. 
'The destruction of the timber as a preliminary to closer settlement has 
destroyed a most powerful brake on erosion, the harmful effects of 
Which are better appreciated now than hitherto. Gullies are widening 
to claim a greater part of the original paddock, and sheet erosion in 
<3ultivated areas is a constant danger during the wet season. 



1 OCT.^ 1936,] QUEENSLAND AGRICULT'UEAL JOUENxiL, 


455 


(Srub Distribution in Eolation to Acidity and Hiiniiis ¥aliies in the Soil. 

Various entomologists interested in Scarabaeids have previously 
suggested a correlation between pH values of the >soil and white grub 
distribution (Christensen, 1933). No uniformly applicable conclusion 
has yet been reached on the subject, and, indeed, generalisations would 
be difficult to establish with such a wide range of species, many of 
which show distinct ecological requirements. On the Atherton Tableland, 
two species, L, cmdata and L. Imvis Arrow, infest separate localities, 
which are superficially similar, the former near Malanda, the latter at 
Atherton. Though L. cmdMa is slowly extending its domain, L. Imvis 
has persisted on four or five farms for many years, and shows no signs 
of spreading. Clearly some factor or factors capable of elucidation must 
determine their distribution. Soil differences are the most promising field 
for investigation, and preliminaiy studies of Tableland soils have shed 
some light on the distribution of L. cmidaia, the species with which this 
paper is cliiefl}^ concerned. 

Soil samples have been collected, both within and outside the grub- 
infested area, for the determination of humus content and pH values. 
When rain forest is first cleared, preparatory to grassing, vast reserves 
of organic matter have accumulated in the soil, and these are primarily 
responsible for the lush growth and consequent high carrying capacities 
of pastures when first established in the tropics. High temperatures, 
however, rapidly mineralise the organic matter, and pasture deterioration 
takes place. The humus content of the soil in grub-infested districts is 
generally good, being approximately 3 per cent, in soil dried at 100 
degrees C., but the activity of the pest shows no parallelism with the 
several available humus determinations. It would appear, therefore, that 
the humus content can scarcely be a controlling factor in the distri¬ 
bution of white grubs, though it doubtless plays an important part in 
maintaining growth in infested x>astures, and in stimulating regrowtli 
once infestation has come to an end. 

The implications of acidity values in the soil yield more suggestive 
results. Soil samples have been collected over the whole of the TaWeland, 
and the trend of acidity values in and near the grub-infested areas is 
shown on the accompanying sketch (Plate 193), which also indicates the 
area attacked in 1935. The available data suggests conclusions which, 
though tentative only, are accepted for purposes of discussion. 

In the first place, it should be noted that grub susceptible soils are 
usually more acid than those not subject to infestation. Typical pH 
values may be set out for comparison as follows:— 

Within the grub-infested area:— 

5.29; 5.4; 5.57; 5.95; 5.25; 5.94 ;■ 5.3; 5.51; 5.17; 5.36. 

Outside the grub-infested area:— 

7,49; 7.2; 7.09; 5.74 (a); 6,15; 6:1; 5.7 (h) ; 5.83 (5); 5.73 (&) ; 

6.03; 6.3. 

(a) The farm from which this sample was taken is unique in the 
locality as white grubs have, on one occasion, caused some loss during the 
past decade. 

(&) These properties lie close to the present southern boundar}^ of 
the'area infested in 1935. A recent spread in. that direction has' to be 
recorded. 
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The acidity of soils in the grub-infested area is uniformly high, and 
it may be inferred from the available data that soils with a pH value 
in the vicinity of 5.5 or under are liable to infestation. 



The western and north-western boundaries of the infested area have 
been more or less stable since observations commenced some years ago. 
These boundaries front the Barron watershed, soils in which are more 
or less neutral. The difference in acidity determinations between soils 
from the Barron watershed on the one hand, and the Johnstone and 
Mulgrave watersheds on the other, though perhaps partly attributable 
to disparate rainfalls, probably reflects the rock type from which each 
is derived. The contrast between the two soils can be illustrated by 
reference to a purely agricultural point. Lucerne thrives best in an 
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alkaline soil^ botli tlie duration of tlie stand and tlie yield diminishing 
under acid soil conditions. The crop can be successfully grown on most 
of the country watered by the river Barron^ but attempts to use the crop 
in the grub-infested di^stricts have been uniformly unsuccessful,; One 
may thus legitimately infer from the data that the relatively alkaline 
soils of the Barron watershed may be respomsible for the stability of 
the western and north-western boundaries of the grub-infested area. 

Soils just outside the grub-infested area on the southern and 
northerly boundaries are rather less acid than those within its limits, but 
the difference in acidity levels is less marked than on the western and 
north-western grub-free soils. It is interesting to note that some 
extension of the infested area to the north and south in the vicinity of 
the coastal range has taken place during recent years. These areas are 
in a heavy rainfall belt, and soils would tend to become more and more 
acid through the leaching processes to which they are subject, soil bases 
being removed in considerable quantities during the wet summer months. 
At present, these soils possess acidity values approaching the critical 
pH 5-5 level, below which possible grub infestation is inferred. A further 
extension of the grub susceptible area can therefore be expected if the 
acidity thesis is correct. In the absence of authentic data on the annual 
depletion of available bases from the soil, estimates of the rate of 
spread can scarcely be offered, and they would, in any case, by subject to 
marked fluctuations with the seasonal numbers of the pest. 

Acidity is a measure of the base un-saturation of the soil, and, as 
calcium accounts for some '80 per cent, of the reaction value of these 
bases, deficiencies in this element can be correlated with acidity for 
ordinary purposes. Aluminium compounds may also influence acidity, 
but an excess of these is usually indicated by toxic effects in the vegetative 
cover. The significance of lime deficiencies alone are considered here. 

Soils are often grouped into crumb structure and single grain struc¬ 
ture types, individual soil particles being held together in the former 
by soil colloids, which are deficient in the latter. Crumb structure soils 
are best suited for general agricultural purposes, as they facilitate 
cultural operations and conserve the moisture necessary for plant 
requirements. A steady loss of lime through leaching and other causes 
may degrade a crumb structure soil to inferior types, but the desired 
texture may often be restored by the addition of supplementary supplies 
of quicklime, rock lime, &c. The soils in the grub-infested area are by 
no means physically poor at present, hut there is some evidence to suggest 
that physical characters are deteriorating. 

Again, as the clay content of these soils is exceptionally high, 
alterations in the clay complex may follow lime attrition. Changes of 
this type will inevitably show up in an altered soil texture, and may have 
some bearing on the suitability of acid soils for the development of 
white grubs. 

In some parts of the world, definite correlations have been established 
between soil texture and the susceptibility of a soil to white grub infes¬ 
tation. These correlations may be, as in Hawaii, not only susceptible to 
chemical analysis, but can, in some instances, l3e detected in the field 
by direct observation. Such clear-cut distinctions between susceptible 
and non-suseeptible soils cannot, as yet, be formulated for the Atherton 
Tableland. But the existence of sueli correlations in some Searabaeids 
suggest tliat the localisation of the^Malanda species to the more acid soils 
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may not be due to acidity per se, but to alterations in soil texture asso™ 
ciated witb the drift in lime values. The significance of such changes 
should be a profitable field for further study. 

Soil Capillarity in Relation to White Grub Infestation. 

Temporary changes of another type are frequently detected in land 
■which has been infested -with white grubs. When damaged paddocks are 
ploughed, they may be allowed to revert immediately to grass or a crop 
of maize may be harvested before pasture re-establishment is attempted. 
In those parts of the paddock wdiere grub injury has been most pro¬ 
nounced, the initial maize crop may be a failure, or alternatively 
pasture recovery is surprisingly slow. Analyses of representative soils 
indicate that capillary values have been seriously disturbed in these areas. 

In a paddock allowed to revert to grass after a single ploughing 
ill 1932, capillary values in normal and sub-normal recovered areas 
were:— 

3 hours. 6 hours. 24 hours. 48 hours. 
Sub-normal recovery .. 2-^-in. 3-pn. 6iii. 

Normal recovery .. .. 5fin. Tin. 9-|ln. lOfin. 

On a second farm, the samples were taken from an existing grub 
attacked paddock, and an adjacent one, in wdiich an initial crop failure 
was recorded two 3^ears previously:— 

3 hours. 6 hours. 24 hours. 48 hours. 
Grub attack pasture .. 64in. Tlin. Slin 9in, 

Cropped paddock .. .. 8-Jin. 9Jin. lOJln. 11 Jin. 

Prom both sets of figures, it would appear that the capillarity of soils 
W'hieh have been infested with wdiite grubs has been depressed. 

Owing to the high iiermeability of soils on the Atherton Tableland, 
plant growth is almost entirely dependant on the precipitation moisture 
retained by tlie upper layers of the soil. Even the small anioimt of 
the total rainfall held by the soil is subject to rapid depletion, for surface 
temperatures may be high and evaporation considerable. An ideal 
cropping season thus presupposes intermittent rains at fairly short 
intervals during the growing period. Alterations in soil capillarity 
induced by the white grub population indicate a maihed disturbance in 
the moisture holding capacity of the soil, a defect which may be 
responsible for the adverse showing of either pasture or crops grown on 
recently ploughed grub-infested soils during a diiffieult season. 

The meehanisiii by wdiich white grubs influence soil capillarity is 
uncertain. Normally the larvm move freely in the soil in sympathy with 
changes in the moisture levels during the year. In saturated soils, the 
grubs are close to, the surface, but during persistent dry weather, they 
pass to greater depths. The mechanical disturbance of the soil caused 
throiigh the movements of the comparatively large-bodied larvm may 
be sufficient to upset normal capillary Amines, but another factor probably 
comes into play. The larA^m habitually ingest considerable quantities of 
soil and, w4en heavily infested, the soil may show ‘^pellet” characters. 
Alterations in capillary values may well be associated with the 
phenomenon. 

A single wet season is usually sufficient to restore the capillarity to 
more,^ or less customary, levels. 
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Control Measures for White Grubs. 

White grubs are well-known pests in Queensland, and cause con¬ 
siderable damage to some of the sugai'-cane crops grown in the coastal 
areas of the State (Illingworth and Dodd, 1921). Fumigation lias fre¬ 
quently been reconnnendecl for the control of these pests (E. Jarvis, 
1925). 

In pasture land fumigation for white grubs is cpiite impracticable, 
for, no matter whether carbon bisulphide, paradichlorobeiizene, or a mix¬ 
ture of these is used, the expense entailed would be prohibitive to the 
dairy farmer. Even were suitable methods of applying the fumigants 
to pastures available, the outlay would only be justified if the treatment 
endured immunity from further attacks for a number of years. The 
habits of the insect preclude this, and the utility of funiigation and 
'Similar methods of control can, therefore, be omitted from further 
discussion. 

Trapping Measures. 

During the flight season, vast numbers of adults cluster round houses 
in the grub-infested districts. In view of this obvious attraction to 
buildings, it is not surprising that suitably designed lights have been 
proposed as a means of trapping the adults. The suggestion is, however, 
based on a misinterpretation of a distinctive habit. Lights in the home 
are not the primary attraction to the beetle. Comparable numbers may 
be found in and around outbuildings, or at trees and stumps. Homes 
attract the beetles in precisely the same way as any other upright 
structure, i.e., because they provide adequate support for mating pur¬ 
poses. The common belief that lights do attract the insect was, however, 
•cheeked during the flight of 1933. 

Acetylene lamps were placed in the middle of trays some three feet 
square, each of which held w^ater to which a little kerosene had been 
added. Beetles attracted to the lights ultimately fall into the water, 
and are held there until the following morning. All lights "were lit 
just before dusk, and allowed to burn for a peiflod of three or four 
lioiirs. At one station, lights were placed in a grub-infested pasture 
near a clump of trees to wdiicli beetles were obviously attracted during 
the mating flight. Prom the tW'O trays in use, 136 beetles were collected, 
the catch including more males than females. On a second occasion, the 
lights were placed near a deserted homestead. Three hundred and forty- 
four adults were taken in the two trays, again with a preponderance of 
males. 

When related to the intensity of the flight, the numbei.*s caught 
were quite negligible. Par more beetles were obtained from both trees 
and stumps by hand collection of the mating groups in a very short time. 
Hence, v/ere trapping seriously considered as a control measure, methods 
more efficient than light traps could easily be devised. 

Houses, unfortunately for the residents, form excellent traps, for 
many adults strike the galvanised iron roof during the mating flight 
and gravitate to the spouting from which they are unable to escape. In 
a heavy flight year, the spouting must be cleaned every two or three 
days, and literally thousands of dead and dying insects are removed on 
each occasion. The frequent contamination of tank water used for 
drinking purposes is positively dangerous, and gastric ailments are apt 
to be very common in the Malanda district. The collection and destriie- 
iion of insects in and around houses is therefore a necessary trapping 
measure, which must be carried out as a reasonable health precaution. 
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The method coiilcly perhaps, be extended by collecting adults under 
the principal feeding and mating trees. At the conclusion of the evening 
flight, and again at cla3d3reak5 vast numbers simply drop to the ground 
and burrow under cover. These may be conveniently collected and sub¬ 
sequently destro^^ed. On most farms in the grab-infested districts, the 
large number of stumps and logs scattered through the pastures lessens 
the value of systematic trapping, for, no matter how conscientiously 
carried out, it is almost impossible to concentrate on all the focal points 
at which the beetles congregate in the short time at the operators’ dis¬ 
posal. 

Better results should be obtained by running pigs in adequate num¬ 
bers tlirougb the paddocks during the flight season. Pigs depastured at 
that time of the year quickly locate beetles sheltering in the soil, and 
destroy vast numbers of the pest. The beetles are relished b}- the pigs, 
and their accessibility diminishes the tendency of the animals to wander. 
Fencing difficulties are cons-equentl}^ less acute than usual. The further 
extension of the practice is therefore to be commended. 

The Utility of Eenovation. 

When a grass paddock has been severely infested with white grubs, 
the stock must be removed and grazed elsewhere. If the pasture is left 
undisturbed, sufficient roots maj" survive to re-establish the sward when 
the spring and summer rains once again stimulate growth. The response 
is often surprisingly good, and it appears that the pest removes the root- 
bound condition wliieli hampers growdh in so old ])aspaliiri:i pas¬ 

tures. In prolonged dry weather, root destruction mr,y be carried too 
far, and the naturally re-established swmrd is by no means complete. As 
paspaliim does not spread by means of imnners, supplem nitary seed must 
be sown to regrass the bare patches or alternatively, vhc pastiir«.^ may 
be managed to facilitate natural seeding. In the latter case, the paddock 
is closed to stock until seeding takes place, usually in ?ilareh or April. 
Light harrows then provide the necessary cover for the sc'ed and stocking 
may be restocked, though the pasture should only be lightly grazed until 
the sward is completely re-established. 

Incidental renovation without the use of implements is effected 
when hogging off’’ is practised. Most fanners keep a few pigs as a 
profitable outlet-for skimmed milk and other by-products of tlie farm, 
and the pigs are often allowed access to infested paddocks where they 
root up the damaged turf in the search for larvic. If sufficient pigs 
are available, almost the whole of the infested pasture will be broken 
up and, should growing weather supervene, the grass grows vigorously 
owing to the joint effects of renovation and white grub des:Yraction. 
Not infrequently, however, pigs have been depastured during the 
relatively dry winter and spring months with definitely harmful results. 
It would thus appear That while pigs may be very useful daring the 
■spring flight as a means of exterminating the beetles and during the 
summer' months when the grub population is high, some risk is insepar¬ 
able from ‘^hogging off” unless normal seasonal conditions guarantee 
rapid re-establishment of the pasture—i.e., ''hogging off” can be safely 
adopted only during late spring and summer. 

Benovation in either of the above ways is perhaps the simplest 
method'of handling pastures attacked by white gruhs. ' The resultant 
improved quality of the sward indicates that renovation on more 
■systematic ^lines would be profitable. Many ■ Tableland pastures do not 
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yield an adequate body of feed, growth being depressed by a matted 
root system wliich interferes with the aeration and water relationships 
of the soil in the root occupied zone. 

Ordinary renovation presumes the use of implements capable of 
remedying the root-bound condition in a pasture. Ploiigiiing adequately 
serves the purpose, and pastures treated in good growing weather 
subsequently carry an excellent body of healthy grass. The operation 
must, however, be accurately timed to give the best results, for there are 
■eases on record in which indiscriminate ploughing has been definitely 
injurious. Ploughing exposes both dead and living roots, and the 
re-establishment of the pasture depends on the latter striking root 
again. If the land is turned over in dry weather and adverse conditions 
persist for any length of time, many of the living roots are destroyed 
and pasture recovery is incomplete. Ordinarily the consequences of 
ill-timed ploughing may be serious enough, but in grub-infested areas 
the few roots which in good weather would be sufficient to re-establish 
a new pasture may be almost completely destroyed. Reseeding will 
then be necessary. Grub infestation is rarely severe enough to hinder 
pasture re-establishment in good growing weather though the appear¬ 
ance of the sward may be spoiled for a time by a prolific weed growth. 
These are of little direct importance for vigorously-growing paspalum 
quickly smothers incidental growth of this kind. Ploughing should, 
therefore, be restricted to the late spring and early summer months 
when adequate rains are assured. 

Pastures growing under the stimulus of cultural operations are 
more resistant to the ravages of the pest than others which have been 
untreated in any way. If the land harbours a considerable population 
of second-stage grubs, cultural disturbance of the soil interferes very 
little with their development and the larvae subsequently attack the 
renovated pasture. This difficulty can be largely overcome by restrict¬ 
ing cultural renovation in the grub susceptible belt to the late spring 
or early summer in which flight is anticipated. The grub population 
has then completed its destructive phase, the treated paddocks are more 
or less in a fallow condition during the flight and the beetles should lay 
their eggs elsewhere. The reinfestation of pastures renovated in this 
way is thus obviated for some time, though still possible in a subsequent 
flight 

Disc ploughs are in common use on the Atherton Tableland, and 
admirable though their work may be in permanent cultivation their 
value for pasture renovation is a very moot point. The matted turf is 
thrown in all directions, the discs are very liable to ride’’parts of the 
pasture and the whole paddock is left in a very rough state. On 
slopes, this may be a serious disadvantage for erosion after heavy rain 
is facilitated. Better results should follow the systematic use of the 
mouldboard plough even though the draught is heavier and the work 
somewhat slower. Mouldboard ploughing shows the following advan¬ 
tages :— 

(а) The turf is completely turned over and finally produces an 
even pasture free from the irregularities inseparable from 
disc ploughing in grass land; 

(б) The harrowing which should normally follow the ploughing 
is more thoroughly carried out; 
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(c) Tile comliinecl effect of {a) and (6)^ is such tliat, during tlie 
flight season, the surface has a cultivated fallow appearance 
and oviposition should not normally occur. 

Another possible procedure requires the insertion of a cropping 
system between ploiigliiiig and pasture re-establishment. So far, this, 
method of attacking the problem has not received any considerable 
attention. This may be due to the limited range of crops which can be 
/profitably grown on the Atherton Tableland, the common failure of a 
first crop planted in previously grub-infested paddocks, and finally tu 
the widespread reluctance of farmers to embark on a mixed farming 
project involving the feeding of stock during the winter months. 

Grassland farming in which farmers rely almost wholly on either 
native or introduced grasses for the feed requirements of their stock is. 
a more or less elementary method of managing a property. Intermittent 
rains are necessary to ensure a continuous supply of fodder, and without 
them the farm merely passes fx'oin one ^shortage to another with inter¬ 
vening surpluses. In North Queensland the pastures are invaria])ly 
parched'during the winter and spring months, and a fodder crisis is. 
an almost annually recurring event on many properties. For ordinary 
purposes, complete dependence on permanent pastures can only be 
justified ill the early stages of development and must sooner or later 
give way to farming systems which incorporate both permanent pastures 
and a certain amount of tillage. 

In the grub-infested areas the need for some such alteration is 
perhaps more urgent than elsewhere in North Qiieensland, for a culti¬ 
vation unit attached to the farm ensures a supply of feed wlieii giMib 
activity has played havoc with the pastures. Improvements in pasture 
management involving the subdivision of paddocks to permit rotational 
grazing and the elimination of overstocking, a common evil, will doubtless 
impimve matter's, but in themselves are insufficient to make farming 
profitable. 

Cultivation in the wetter parts of the tropics introduces a number 
of problems, the chief of which is the susceptibility of the soil to 
erosion. In rugged country this difficulty is almost insuperable, but 
in most areas where cultivation now requires attention, the surface is. 
more or less undulating with moderate gradients. The risk of soil 
erosion could, in this type of country, be minimised by the systematic 
adoption of contour drains, the value of which is, as yet, insufficiently 
appreciated. 

In any mixed farming project suitable for the Atherton Tableland, 
certain fundamental features will require attention. Some of these 
are:— 

(а) The subdivision of existing pastures to acreages not exceeding 
15, though smaller paddocks could advantageously be used in many 
instances, Eelativeiy small pastures both permit rotational grazing and 
facilitate the insertion of a cultivated crop into the programme when 
renovation becomes necessary. 

(б) The movement of tillage operations round the property so that 
most of the paddocks would periodically be brought under the plough. 
Thus in any one paddock systematic cropping would precede the estab¬ 
lishment of a pasture which would, in turn, revert to the plough as soon 
as deterioration became apparent. 
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(c) Tile provision of storage facilities on the farm in the form of 
silos, &e., to ensure that crop wastage due to the deterioration of any 
surplus over immediate feed requirements would be eliminated. Climatic- 
conditions are generally unfavourable for fodder conservation as liay. 

(d) The introduction of a variety of crops suitable for eoiiipoiindiiig 
rations which can be balanced at all times of the year. 

Immediate improvements can be suggested on most farms, but the 
best method of utilising areas under cultivation is still in doubt. 
Normally the summer rains are assured on the Atherton Tableland^ 
and there is consequently little difficulty in procuring adequate feed 
for the herd during the summer months from permanent pastures. 
The provision of winter feeds is more difficult for the late summer and 
winter rains needed for the seeding and establishment of suitable 
cereals are often problematical. Present farming systems assume a 
fodder shortage during the ^vinter and spring months and cows are- 
brought to the bale in spring and summer to ensure the maximum flow 
of milk when food supplies are adequate. Under existing methods, this 
is perhaps the only way to manage a herd, but it can hardly be 
considered a desirable permanent agricultural practice. In short,, 
dairying methods are dictated at present by the availability of fodder 
supplies in a grazing system. Further progress presupposes some 
cultivation, and the provision of sufficient fodder reserves to keep 
the herd in profitable production for the whole twelve months. 

Pasture Management in Relation to White Grub Activity. 

Yarious observations during recent years suggest that the condition 
of the pasture has much to do with white grub infestation in the suscep¬ 
tible area. The relative immunity of young pastures from attack has 
already been mentioned and the turf in these is invariably much better 
than that in older pastures where attacks are normally expected.. 
Pastures within the grub-infested areas which, for various reasons,, 
have not been intensively grazed also appear to escape severe attacks 
while hillsides usually sufler more acutely than flats favoured with 
seepage water. The position thus shows some slight 'similarity to 
that recorded for the white grub, Pliyllopliaga sp. in Wisconsin, where 
intensive studies of agricultural methods of control have been carried 
out for some years (Christensen, 1934). 

At Wisconsin suitable methods of pasture management and 
improvement are tolerably well understood as a result of long term 
experimental work. Mixed pastures of grasses and legmnes can be 
established and maintained without any great difficulty, while both 
organic and mineral fertilizers appreciably atfeet both the quality of 
the turf and the fodder yield from it. 

On the Atherton Tableland methods of pasture management and 
the response of pastures to manures have not yet received detailed 
attention. Nevertheless it is commonly supposed that tropical red earths 
of the Tableland type do not respond adequately to fertilizers unless- 
they are applied in uneconomic quantities. This supposition can 
scareely be accepted as final when pastures show obvious sighs of 
deterioration and the subject merits further study in both the field and 
the laboratory. The relationship of sward types to white grub suscepti¬ 
bility should be better ipiderstood when results of recently initiated 
pasture improvement work are available. 
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Modifications in pasture types also require consideration. Clovers 
cannot be successfully grown except in tlie wetter parts of the Table¬ 
land and -in particularly favoured seepage soils. Other legumes have 
similarly proved unsatisfactory. • Grasses of various types are in use. 
.Paspalum, P. a summer-growing perennial^ is the most 

important, but many of the older paddocks are being invaded by the 
much inferior species Axonopus compressus and Paspalum conjugah^n, 
Kikii 3 ni grass^ Pennisetum clandestiminiy grows more vigorously than 
paspalum but appears to exhaust the soil much more quickly than 
other grasses of value to the farmer. Its dominant habit, moreover, 
is such that other species are smothered out in a comparatively short 
time. Rhodes grass Chloris gayana^ and Para grass, Pamcvm muUotm^ 
play minor roles in Tableland pastures and are best suited to restricted 
areas with soil and drainage characteristics which are not general to the 
district. At present it appears that permanent mixed pastures containing 
a number of selected grasses and legumes are scarcely attainable in the 
immediate future. It may, however, he practicable to control the turf 
type to some extent by various methods of stock management and the 
application of manures. 

The difficulty of controlling pasture composition adds further 
point to the importance of the cultivated area on the farm. There alone 
can the cropping s.ystem be manipulated to supplement the available 
pasturage. Tims while ipastures may contain pure stands of paspalum 
as summer feed, the cultivation area alone permits the discriminate use 
of the ground for the growth of crops which will both add to the limited 
winter pasturage and narrow down the ration balance to desirable levels. 

How far the practicable control of herbage types may influence 
the susceptibility of pastures to white grub attacks is a moot point, 
but it would perhaps be unwise to expect results comparable to those 
secured at Wisconsin. This viewpoint is based solely on the greater 
difficulty of altering the constituent flora in the pasture by rnanurial 
and grazing methods. 

Suimnary and Conclusions, 

1. The Scarabaeid, L&pidiota caxidata Blkb., has been a serious pest 
of pastures in the Malanda district for some years. The pasture 
deterioration due to this and other causes is now so pronounced in that 
area that dairying under present methods is scarcely profitable. 

■ 2.^ Plight takes place during the spring when the storms which, 

usher in the monsoonal rains have penetrated to pupal depths in the 
soil. Plight habits are described in some detail, especially in so far as 
they concern oviposition and the subsequent incidence of white grub 
damage. Development requires two years and pasture destmetion 
usually becomes acute during the second year of larval life. It is thus 
possible to forecast more or less accurately the probable damage in any 
year by referring to the intensity of previous flights. 

3. The only known natural check on the pest is a climatic one—viz., 
a dry spring which prevents the beetles emerging from the ground at 
the completion of their development. A dry spring may, as in 1932, 
almost completely exterminate the generation which is due to fly. 
The present importance of the pest can be attributed to a succession of 
wet springs in odd numbered years—1929-31-33—^in which conditions 
■have been/entirely'favourable to'the pest.. Prior to 1927 dry springs 
were a common phenomenon on the Atherton Tableland and the pest 
was thus kept, within reasonable limits.' ' ' 
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4. "White grub aetivityj due to L. caudata^ is confined to the most 
acid soils on the , Atherton Tableland. Acidity probabty reflects the 
magma types from which these soils were derivedj, but will becoiiie 
intensified by the leaching to which they are subject. On these premises 
it is inferred that the area subject' to attack will gradually extend^ 
particLiIaiiy in the vicinity of the coastal range where the rainfal is 
heaviest. 

5. The coniinon failure of previously grub-infested land to crop well 
during its first year under the plough is invariably due to prior grub 
interference with soil moisture relationship. An interval of twelve 
months or so elapses before the return to nornial. 

6. Measures wiiieh prove useful for the control of white grubs in 
the sugar-cane growing areas of the State are far too expensive for 
Tableland purposes. „ In anj^ ease, they cannot give permanent relief to 
the farmer. Better results should accrue fium alterations in current 
agricultural practices which will lessen the risk of the farmer being 
completely at the mercy of the pest, as is inevitable under purely 
grazing methods of maintaining a herd. Suggested alterations include 
fodder conservation for use when grazing reserves are depleted, better 
pasture management with the aid of rotational grazing and lighter 
stocking with grade cattle. 

7. In any mixed farming system suitable for general adoption in 
the white grn]>-infested areas, * entomological considerations must 
influence its major features. The more important of these are:— 

(a) The practicability of forecasting white grub losses permits 
the farmer in normal seasons to accumulate reserves for my, 
anticipated fodder shortage. Such reserves Avould include 
carry-over roughage, cow cane, winter cereals of approved 
varieties, and ensilage. The area necessary for the cultivated 
crops under the proposed scheme requires more tillage than 
is at present usual and farmers should aim at an aliow^ance 
of 20 acres per farm. The cultivation areas should, if 
contours permit, move round the farm so that any given 
paddock comes under the plough at least once in every ten 
or fifteen years. 

(b) Eggs are rarely laid in fallow ground, hence grass paddocks 
should be broken up early in the flight season—i.e., during 
the spring storms. If the’ paddock is ploughed in late 
summer or autumn, the grub population is already established 
and wdil attack any ci’ops subsequently planted so matter 
how well the land may be wwked. Hence should the beetle 
flight in any year presage' heavy pasture damage' eighteen 
months later, a suitable area on wdiich fodder reserves can 
be grown shoukl be brought under cultivation as soon as tiie 
intensity of the flight can be estimated. 

(c) Normally disc ploughs are used for breaking-up pastures, 
no matter whether renovation or tillage is the aim of the 
farmer. It should be noted that the mouldboard plough is 

. much more suitable for pasture renovation than the ubiquitous 
disc type, particularly in grub-infested districts, for the more 
eoinplete soil cover obtained acts as a deterrent to egg- 
laying. The heavier draught of the mouldboard plough is 
more than compensated for by the better work done. 

IS 
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(d) ^Hogging off’' slionld be confined to the late spring and 
summer inoiiths when good growing conditions are assured. 
Pigs can be very useful during the beetle flight period when 
they consume immense numbers concealed in the soil between 
successive flights. During the summer grubs are coiisuinecL 
The incidental rooting up of the turf is quite beneficial to 
the pasture during the -wetter months of the year, the effect 
being comparable to renovation with implements. ‘^Hogging 
off” during the dry wunter months may be harmful for, in 
the absence of rain the disturbed roots fail to strike root and 
pasture recovery is consequently delayed. 

8. Most of the pastures consist of pure stands of either pasxialum 
or kikujni grass. The control of pasture types presents singular diffi¬ 
culties and it is improbable that white grub infestation can be influenced 
by such means in the near future. 
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ADDENDUM* 

White Grub Injury in Pastures Elsewhere in Queensland. 

Tiioiigli Lepidiota omidata Blkb., the subject of this article^ is beyond 
question the most destructive pasture species in the State^ sporadic 
outbreaks of other Searabaeids are quite common. One of thesej Lepidiota 
laevis ArroWj has been mentioned already, for it has a restricted range 
on the Atherton Tableland and causes a great deal of confusion to the 
farmer who is invariably more familiar with the tolerably similar 
larvm than with the quite distinct adult beetles. 

Ail the economically important pasture species are found in friable 
red or chocolate loams which originally carried a typical rain forest 
flora, the constituent elements in which varied with latitude* rainfall, 
and other relevant factors. The Scarahaeid species involved in the 
recorded outbreaks show a like diversity and the identity of some^ is 
still uncertain. 

The more significant features of recent outbreaks may be noted. 

A light-brown species, Lepidiota laevis Arrow, is restricted to a 
small area of alkaline soil in the vicinity of Atherton and is as destructive 
within its limits as the more important i. caudmta. Unlike the latter 
species the adults are strongly phototropic and immense numbers can 
be trapped at lights. Appai’ently the insect has rather specialised 
ecological requirements for, though known some twenty years, there has 
been no spread of the pest other than minor seasonal fluctuations 
associated with the climatically controlled ebb and flow in adult 
emergence. As in L. caiidaia the life cycle covers two years. 

The Childers sugar-cane beetle, Pseiidoholophylla fitrftiracea Bunn., 
lias been recorded as attacking pastures. Childers is essentially a sugar¬ 
cane producing area and P. furfuracea is the most important of the 
ScaraLaeids attacking the crop. Pasture injury in the vicinity of 
sugar-cane is unusual but can be understood by reference to the rather 
peculiar flight habits of the species. Mating takes place near the ground 
soon after adult emergence in the spring, and the flight lacks any 
distinct attraction to either trees or standing crops. Herbage types are 
thus relatively unimportant in determining the whereabouts of oviposi- 
tion and subsequent white gruh injury. The life cycle covers two 
years. 

Several species of the genm Bhopma are relatively coiioaiioii in the 
southern parts of the State. Outbreaks have been recently investigated 
at Nanango and near Killarney' in'pastures located'on; volcanic rain 
forest soils. The affected farms are located at the extreme ends of a 
basaltic outcrop which extends from the Queensland-New South Wales 
border to the north of Kingaroy, and it is probable that the intermediate 
areas are also susceptible to attack. In both outbreaks the pasture injury 
was similar to that already described as typical for L, oaudata and 
cultivated erops'—e.g., peamits and maize—planted in newly ploughed 
up pastures may suffer from attacks by the carry-over larval popula¬ 
tion. Tlie life cycle of the insects implicated in these outbreaks has not 
yet been elaborated but the control problem is much the same in all 
instances. 
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Studies on t}]e Biology and Control of the Large 
Roundworm of Fowls, Ascaridia galli (Scl)rank 1788) 

Freeborn 1923. 

[Continued from p, 356, Fart HI,, Vol. XLVI, — S6ptemt)er, 1936.] 

F. H. S. BOBEBTS, D.Sc., Animal Health Station, Yeerongpilly. 

PABT IV. 

5. EESISTANOE OF THE CHICKEN TO INFESTATION WITH 

ASCAEDIA GALLI. 

S eiddenee tliat cliiekens may display a resistance to infestation with 
this roundworm, the following observations are recorded:— 

1. It has been noted that in naturally infested cases young birds 
are in general affected to a much greater extent than old 
birds. 

2, All examination of 352 birds three years of age and over, and 
of 153 birds two to six months old, gave the information 
expressed in the following table:— 

TABLE XIV. 

XiiiabCT of Birds Examined. Age, 

35C .. ,. ,. .. 3 years and over 

153 .. .. .. 2 to 6 months 

_________J.„___ 

Tims the information ■ secured. by this survey denotes that not 
only is the incidence of infestation much greater in young birds than 
in, old birds, but the infestation in yoimg birds is also heavier. 

3. Under the section /^Pathogenicity of Infestation/’ a series of 
experiments is outlined'in which three groups of birds, namely, Group 
YIl., Group IX., and Group' XI.., were fed a number of eggs per day 
from the ages of, thirty days, fifty-eight days, and seventy-nine days 
respectively. 

, .The, eflfects' of, these infestations on the respective groups were 
interpreted by an' analysis of the' differences in .amount of mean weekly 
gain' between ::each group and its uninfested control. 

\Gfrmp ¥11 .‘—This .group was fed 100 eggs per day from the age 
.of, thirty^ days, the. dose "being increased to 300 eggs per' day from the 
' a'gemf'eighty-five days. ■ . . ■ 

No ■ curve could be fitted to the points representing. the differences 
in amount of mean weekly gain between this,group and its control, as 
the .infested'.group' did not at.'any time' gain in weight to a greater 
extent than..the controls (Graph'No, 4 (B)').' . The plotted'points 
.indicate', however, that'the infestecTgroup commenced'to recover sO'me- 
,where'about the''end 'of 'the fourth week, that is, at about' this time 
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tlie group resistanee to' infestation became evident. Following tlie 
increase'in dosage'to 300 eggs per day^ it appears tlia,t tliis resistanee 
was broken down, and tbe birds became reinfested to such an extent 
that the gains in weight were again affected. 

Group IX .— This group was fed 300 eggs per day from the age 
of fifty-eight days, the dosage being increased to 1,000 eggs per day 
from, the age of 118 days. ' . .. 

Graph Iso. 5 (B) shows that this group’s resistanee to infestation, 
first became evident during the fifth week, and continued to increase 
to such purpose that by the ninth w^eek the infested birds overtook the 
control birds in amount of weekly gain. The increase in dosage caused 
a marked and rapid lowering of this resistance, but the experiment was 
not continued long enough to ascertain whether a further resistance 
to this increased dosage was, eventually developed. 

Group XI .—This group received 500 eggs per day from the seventy- 
ninth day of age, and 1,000 eggs per day from the 119th, day. 

Graph No-. 6 (B) denotes the development of a resistanee as early 
as the third week, as a result of which the ■ birds made such a rapid 
recovery that by the fifth week they were gaming in weight to a 
greater extent than the controls. The increase in* the dosage appears 
to have been followed by a very rapid decrease in resistance and an 
equally rapid recovery. 

Post mortems on these three groups at the termination of the 
respective trials showed in general that despite the large number of 
eggs fed, very few worms had survived, and that the majority of these 
were very small in size. In Gronp VII., worms reached maturity in 
three birds only, after forty-eight, fifty-two, and sixty-eight days 
respectively, which periods are very much longer than that obtained 
w’-hen a single dose of 100 eggs is given to birds of the same age, 
namely twenty-seven days. In tliC' two other groups, ,an examination 
of the feces showed' that of the ten birds employed, worms reached 
maturity in only one, namely No. 63 of Group IX., eggs appearing in 
the feces for the first time on the sixty-eighth day. 

The three most affected birds, Nos. 68, 72,. and 80, yielded very few 
large worms on autopsy, the infestation in each case consisting of 
extremely large numbers of small.worms, the majority of which were 
under 20 millimetres in „ length., 

Prom^ the weight eiiryes and the autopsy findings, it is evident that' 
a resistance to infestation was acquired by each nf these groups. The' 
period, during, which'the birds ■ were' affected appears to have been 
dependent upon either the age ■ of the'group or^upon the number mf 
eggs fed. For example, in Group XI.,', a resistance was developed'after 
three weeks, the birds being seventy-nine days old when first infested, and 
the number of' eggs per day being 500, whereas in Group VII., fed only 
100 eggS' per day from the age,of thirty days,^ no definite point of recovery 
is denoted by the .graph, though it appears to have oceurred^ some time 
^ about the fifth week. It ■ is also tO' be noted that a resistance which is 
developed under'conditions involving'the administration of a'number 
of eggs 'per day, may be readily broken down when the dose is^ increased.' 
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A review of tke observations recorded by previons^ investigators on 
tbe development of a resistance by tbe chicken to infestation with this 
roiindworin shows that a resistance has been demonstrated under 
conditions involving (i.) age, (ii.) pre-infestation, (iii.) deficient diet, 
(iv.) loss of blood, and (v.) the breed of host. 

I AGE EESISTANCE^ 

(i,) Previous Investigations, 

That chickens develop with increasing age a marked resistance to 
infestation with Ascarklia galli is regarded as one of the classical 
examples of the development of an age resistance by a host to an 
^' helminth parasite. 

Herrick®‘^ was the first investigator to draw attention to this 
phenomenon, when he demonstated under controlled conditions that 
the grO'Mh and chance of suiwival of Asearidia was inversely propor¬ 
tionate to the age of the host. He infested chickens varying in age 
from five days to 240 days, and found that, aften a ten-day infestation 
period, larvae in chickens five days old showed an average gain in 
length of 5*3 millimetres. In chickens sixty days old the average gain in 
length was 2,6 millimetres; in chickens ninety days old, 4 millimetre; 
and in chickens 103 days old only *1 millimetre. In chickens older 
than 103 days, this gain was still *1 millimetre, showing that birds, 
say 240 days old, were no more resistant to the growth of the worms 
than at 103 days old. The variation in the size of the %vorms increased 
from 10 per cent, in chickens five days old to a maximum of 25 per 
cent, at sixty days. In the older birds the growth of the worms appeared 
more constant, a variation of not more than 1 per cent, being noted. 
Moreover, the number of birds containing worms decreased from 87 
per cent, among chicks five days to one month old, to 29 per cent, at 
twenty-one weeks and older. As the age of the birds increased, Herrick 
also noticed that they became more resistant to the effects of infestation. 

In 1930, Ackert^ reported an experiment in which chicks of 
various sizes were given a single dose of 1,000 eggs. Using birds two 
months old, he found that the uninfested controls made a greater gain 
in weight, and that on autopsy all infested chicks, except one, contained 
'worms. With chickens ten to twelve wrecks old, there was no such 
difference in weight, and in each age group only one bird contained 
worms when examined. In a further experiment, twenty-four chickens 
were reared under worm-free conditions till three months old, and were 
then placed with infested birds on contaminated soil. At the end of 
six weeks, all birds were thrifty in appearance, and on examination onl}" 
four were infested, the maximum number of worms present in any one 
bird being eight. Aebert concluded from these experiments that if 
chickens are kept worm free for the first three months of life they may 
then be run on infested ground with little danger of subsequent ill 
effects. ' 

Three further reports were published by Ackert et. ah, in 1932 
I and 1935^®* on experiments concerned with age resistance. 

The first detailed report appeared in 1935^b M the compilation of 
which Ackert collaborated with Porter and Beach. In this experiment, 
|j3:::>chickeiis varied'in age from thirty-seven'to« ninety-three days, and the 
:|p';\:,|esnlts were secured after • feeding single doses of 50 .and 300 eggs 
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respectively. When the mean lengths and mimbers of the worms surviv¬ 
ing after a 21-clay period of infestation in each age gronp were eoim 
paredy it was shown that as chickens increased in age there was developed 
a resistaiiecj which inhibited the growth and survival of the infestation. 

In the same year, Ackert, with Eisenbranclt, et. ah was 

able to demonstrate that an age resistance was developed not only in 
siiigie-comb White Leghorns, which breed had been employed in all his 
previO'iis work, but also in Rhode Island Reds, Buff Orpingtons, White 
Plymouth Rocks, Barred Plymouth Rocks, and White Minoreas. 

In an attempt to transfer this resistance by means of serum from 
old birds, Herrick^‘-^ secured promising results. Using the serum 
from a cock 123 days old, and injecting it into a 22-day old chick, -wMch 
had been infested for ten days, the autopsy findings led him to believe 
that such serum in this case possessed marked vermicidal properties. 
Serum from the same cock wms also given tO' three other chicks in doses 
of 1 millilitre, 2 millilitres, and 3 millilitres, respectively. On subse¬ 
quent examination, the chick into w^hich the 3-millilitre dose had been 
injected was found to be free from wmrms, whilst each of the controls 
harboured over 2,000 larvae. A third test gave evidence of a strong 
protective action, though the grow-th rate of the worms was not affected. 
No clear cut results, however, were secured from the use of the serum 
of other aged cocks, and Herrick concluded that such serum, in general, 
made chickens more resistant to the effects of the worms than to the 
worms themselves. 

(ii) Personal Observations. 

In order to obtain some conceptions of the behaviour of AscaHdm 
gain in chickens of various ages, the following experiment was planned. 
Pour groups of chickens, each of ten birds, were maintained under 
worm-free conditions up to the respective times of infestation. With 
each group three controls were allowed to run, and immediately prior 
to the infestation, of each group were killed and examined carefully 
for worms. In every case the control birds -were found to be worm free. 
Each group was given approximately 100 infectious eggs, all of which 
were from the one culture, and deposited by female worms secured from 
a single bird. The groups were infested at the ages of thirty, fifty- 
eight, eighty-one, and 112 days respectively. After a 21-day period of 
infestation the birds were autopsied, the worms present carefuly 
collected, counted, and measured. The worms were killed by hot water, 
and measurements were made with the aid of a camera iueida. Two 
further controls accompanied the autopsy of each group, and on no 
occasion were these infested. 

The results secured from this experiment are shown in table. 


TABLE XV. 


Xiimber of 
Group. 

Age when 
Infested. 

Per cent 
Birds 
Positive. 

Total 

Worms 

Becovered. 

Kean Xo. 
Worms per 
Bird. 

Bange of Measurements 
of Worms. 

Mean Length 
of Worms. 

XIII. .. 1 

30 days 

100 

92 

9-2 

18-6 iDm“34*3'mm 

26-72 nmt 

XIV. 

58 da^^s 

100 

78 

7-8 

12-9 ixim~30*6 mm 

20-84 mm 

XV. 

81 days 

60 

! 40 

. 4‘0 

8-2 mm-lT’B mm 

12*2 ■ mm 

XVI. 

112, days 

10 

I' " j 

0*2 i 

3*0 mm- 5‘6mm 

4*33 mm 
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Ill Groups X:1IL, tliirty daj^s old, and XIV., fifty-eigiit dayn old. 
all birds were infested, but wlien the age of the birds was increased 
to eighty-one days, Group XV., and 112 days, Q-roiip XVL, the iiici- 
deiiee of infestation decreased to 60 iier cent, and 10 per cent respec¬ 
tively, the difference between the percentage infestation of Group XIV. 
and Group XV. approaching significance, and that betw’eeii Gi*oiip 
XVI. and G-roup XI'V. being significant.' The average nimiber of worms 
per group, and the respective mean lengths of the worms in each group, 
also showed' a very marked decrease as the groups liecanie older. 

When the average numbers of worms in each of these age groups 
were plotted against the age of the groups, a regression line was obtained, 
the slope of w^hicli is regarded as approaching significance (Grapli No. 
7 (A)). A similar method of interpretation in regard to the mean 
'lengths of the worms'in 'each age-group also gave a straight line, the 
slope of which in this case is significant (Graph No. 1 (B)). 

GRAPH No. 7 . 

AGE RESISTANCE. 

(A)—Regression of Average Number op Worms in Each Age Group on 

Age of Group. 



y = —1.14 (x — BO) -h9.9. 
Slope Approaeliing Significance. 


(B)—Regression op Average Length op "^Vorms in Each Age G'Rouf on 

Age op Group. 



y = - 0.3 (X - 30) + 28.08. 

Slope Significant. 

,,These results are in agreement with those I’ecorded by A'ckert, and 
indicate, that as chickens increase in age fewer birds become infested, 
'fewer worms survive, and the growth rate of these becomes significantly 
.retarded. Finally,'.at the age of about 112 days, the experiment indi¬ 
cates that the age resistance which is responsible for the decreasing 
percentage' of larval survival, and the ."'increasing' influence of the 
growth inhibiting''factor, has. become developed to such an extent, that 
very few larvie would succeed-in. establishing themselves .in birds main¬ 
tained under wo'rm-free conditions till about four months old.' 
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As an age resistance may be regarded simpl^^ as. a. type of natural, 
resistance whose influence increases wutli age, some idea of the under- 
lying factors may, it is considered, be obtained b}’' examining any 
evidence wdiicli may indicate the existence of a natural resistance by 
the young bird to infestation. 

Table YIL, compiled in connection with larval survival in birds 
employed for life history studies, shows that there is a gradual decrease 
in' the number of larva during the first nine days after infestation. As 
the larvse occur freely in the lumen of the intestine throughout this 
period, their gradual elimination is most proba.bly due to the existence 
of a natural resistance, the- mechanism of which is not understood. 

That the influences concerned wuth this expliision of, the larv® may 
become more potent with increasing age is indicated by an experiment 
in which five birds reared under worm-free conditions w^ere given a 
single close of 1,000 eggs when 125 da3^s old. Autopsies of these birds^, 
after varying periods of infestation, gave the following information 


TABLE XVI. 


Number of Bird. 

Egg Bed. 

Period of Infestation* 

Humber Bamie 
Present. 

90 

1,000 

6 hours 

471 

91 . 

1,000 1 

1 day 

; 38S ' 

92 .. . 

1,000 

3 days 

150 

93 . 

1 1,000 

5'days- 

7 

94 . 

1,000 

9 days 

i 

i 16 


Owung to the small number of birds used in this experiment, the 
information secured cannot be regarded as conclusive evidence that in 
aged birds in good health large numbers of larvce are eliminated within 
nine days after hatching, but it is at least indicative of the presence 
of a resistance which acts in this manner. Such a resistance could also 
be concerned in a retardation of growth, which would naturally be 
correlated with the struggle of the larvce for survival. 

IL ACQUIRED RESISTANCE. 

(i) Previous Investigations. 

This type of resistance is developed by the host as a result of infes- 
tatioii,.and its influence tends to become more marked under, the stimulus 
of repeated infestations. - , , \ 

Herrick*^^ noted that,, in the ease of Asearidia ' galli, if ehiekens 
of approxima.tely the same age ■ weregiven, a, single feeding of eggSy 
there, appeared to be a definite relationship between the miiiibers: o,f 
worms harboured and their size,'the greater'the-'number'of worms 
'present, the sma,ller the size of the'worms., Aekert, G,raham,'Nolf, and 
Porter^^ 'have also drawn attention to this phenomenon, and have 
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noted tliat a single feeding of twenty-five to^ fifty eggs was iiiore con¬ 
ducive to the growth of an infestation tlian single doses of larger niiin- 
bers of eggs. The percentage worm survival was also shown to be 
inversely proportionate to the number of eggs fed. These results were 
considered to be due to a ‘^serologicar^ factor operating during the 
period when the larva3 were attacking the intestine walk 

Graham, Ackert, and Jones‘‘^ infested eighty-four chickens at 
five weeks, and again at ten weeks, and found. that the lengths and 
numbers of the worms surviving from the second infestation were 
indicative of the development of a slight immunity. In a second experi¬ 
ment, the chickens were given carbontetrachloride to eliminate the 
worms resulting from the first feeding, and were then infested the 
second time. The evidence from this second feeding was again sug¬ 
gestive of a slight immunity, though in only one ease were the differ¬ 
ences in lengths and numbers of worms statistically sound. They 
suggest that this immunity is due to the formation of antibodies at the 
time when the young worms burrow into the intestinal walk 

Eebrassier and MeCrory®^ endeavoured to ascertain the effect 
of Ascaridia extract towards establishing an immunity (passive acquired 
immunity) - Three groups of chickens were used, and were infested 
when forty-six, ninety-seven, and 131 days old, respectively. Bach 
group was then divided into three subgroups. Subgroup 1 wm given 
infectious eggs only; subgroup 2 infectious eggs plus injections of 
Ascaridia extract, •whilst subgroup 3 was retained as iiiiinfested con¬ 
trols. 

Ill the 46-day old group, the lot given ova plus extract made a 
greater gain in weight than that given ova only. Similar results were 
secured with the 97-day old birds, though the differences were not so 
marked. It wsls also noted that in the younger birds, the addition of 
the extract had some protective action against the enteritis accompany¬ 
ing the infestation. The extract, however, had no effect upon the num¬ 
ber or growth of the w^orms. 

(ii.) Personal Observations. 

Eeferring once again to the series of experiments in which three 
groups of birds were fed a number of eggs per day, the autopsy findings 
as regards the numbers of worms surviving, and also the interpretation 
given to the differences in amount of mean weekly gain in weight between 
each of these groups and its control, indicate, it is considered, that these 
birds eventually acquired a resistance to infestation. The possibility 
that the recoveries observed may have been associated with age has not 
" 'been overlooked, but it is considered, that as the resistance developed in 
each'group appeared to be broken down by an increase in the dose of 
' ';''eg^',\the recoveries, irrespective of the age of the group, were 'due 
m to the development of an acquired resistance. 

It was also observed that as the groups increased in age, recovery 
was more rapid. Whether this was due to age, or to the fact that the 
y?.older groups were; given much larger daj^y doses of .eggs than the 
klyoung'Cr • group, .thereby 'enabling the more rapid acquisition of a 
Resistance, is not understoodj though possibly both factors are impli¬ 
cated,; ' 
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As regards tlie medianism of tliis acquired resistance^ attention is 
directed to the work of Baehmani and Molina, with TricJimelM 
spiralis in pigs; and that of, Eoherts,®^ with Ascaris lumiriooides^iTi 
pigs, where it has been shown that the association of an eosmophilia 
with an helminth infestation may be indicative of the development of a 
resistance hj the host. Bachman’s and Molina’s obser¥atioB,s in pax- 
tieiilar, are also suggestive that this resistance is concerned with the 
blood leucocytes and cells of the I’eticnlo-endothelial system. 

When young chickens are infested with a single dose of the eggs of 
Ascaridia gall% an examination of blood smears has shown that during 
the course of the infestation a marked eosinophilia may be evident 
This is showm in the following table, in which the weekly eosinophile 
percentages of five chickens (Group III.) given a single dose of 1,000 
eggs are recorded. 

TABLE XVII. 


No. of GHckens. 

Per Cent. Eosinopliiles. 

At Infes¬ 
tation. 

1st Week. 

2ud W"eek. 

3rd Week. 

4th Week. 

5th Week. 

48 

L5 

1*5 

4-0 

2-5 

2-0 

I-O 

49 ... 

1*5 

2-0 

7-5 

5*5 

2-5 

4-0 

50 

0 

1-5 

6-0 

3-5 

1*5 

0 

51 

1*5 

LO 

11-5 

7*5 

0*5 

0 

52 

2-5 

0 

6*5 

1*5 

1-0 

1-5 


The eosinophile percentages from five iininfested controls during 
the same period varied between 0 and 2-5. In the case of each bird in 
the infested group, the maximum eosinophile count was recorded at the 
end of the second w^eek. Prior to this the percentage was normal, and 
except in No. 49 retnrned to normal after the third week. During the 
fourth and fifth week, no eosinophilia was evident in any bird, except 
in No. 49, in which the percentage again increased to 4 at the end of 
the fifth w^eek. The occurrence of an eosinophilia during the eighth to 
the twenty-first day after infestation is significant, as it is during this 
period that the larvjB attack the intestinal tissues. 

An examination of Table YII. shows that after the tenth day the 
numbers of larvse collected from the chickens tabulated therein decreased 
markedly. That this decrease is coincident with an eosinophilia 
suggests very strongly, it is considered, that it is due to the develop¬ 
ment of a resistance by the host, which resistance, in the light of the 
interpretations already made with reference to the occurrence of an 
eosinophilia in helminth infestations, is possibly due to a localisation of 
those cellular forces concerned in body defence in the tissues of the 
small intestine. 

The degree of resistance developed would depend upon the number 
of larvae present and attacking the wall of the intestine, that' is, upon 
the numbers of eggs fed. Thus, if the experiment in which three groups 
of chickens, each aged thirty days and' given a single dose' of 100, 
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500, and 1,000, eggs respectively, is again considered: (Groups I., II„, 
ail'd III:),; it. will be noticed,, as shown in the following table, that as 
tlie ■ dose 'is increased the growth of the worms is retarded and the 
percentage survival becomes smaller. 

table xvm. 


Xo. of Group. 

Xo. Eggs 
red. 

1 Xo. of Birds 
with Worms. 

' 

Total Xo. 
W'orms \n 
Group. 

Per Octit. 
►Survival of 
j Worms. 

Min. Maturity 
Period of 
Worms. 

I.. 

100 

5 

112 

22*4 

28 dn3'"s 

II. • 

500 

4 

91 

3-64 ■' 

34 da,y« 

III. 

1,000 

5 

119 ' 

' 2*38 

3'0 da,ys 


III. DEFICIENT DIET. 

The influence of nutrition on Asearidia infestation has been the 
subject of a good deal of investigation by Aekert and his co-workers. 
In seeking for an explanation as to the reason chickens on farms 
appeared more susceptible to infestation than eliickens on a well- 
regulated diet, Aekert suspected that diet may l)e a,, factor on wliieli 
the susceptibility of tbe host depended to a large extent. Experiments 
were thereupon undertaken to ascertain what effect the vitamins A 
and B would have on this susceptibility. The fi.rst experiment to be 
reported in detail was conducted by Aekert, Mellvainc, and Crawf():rd^’“ 
in 1931, and concerned vitamin A. Four experiments were carried 
out using semi-synthetic diets deficient and adequate in vitaimin. A, and 
a normal full diet and also involving a variation in the age of tlic liost 
and the dosage of eggs em'ployed. The results from the first three 
experiments showed, as indicated by the numbers of worms surviving 
and their size, that the vitamin A deficient groups on the semi-synthetic 
diet were least resistant and the groups on the normal full diet most 
resistant. The results secured from the fourth experiment were some¬ 
what confused by an increase of vitamin B and the supplementary 
protein allowance to the groups on the semi-synthetic diets, and although 
the group on the normal diet contained more worms than the group 
fed the vitamin A deficient diet, the worms in the normal diet group 
were much smaller in size. The authors concluded that the resistance 
of gTowiiig chickens four to seven weeks old to A, galli is lowered when 
they are maintained on a vitamin A deficient diet. They suggest that 
as' a weakened peristalsis is one "of the effects of this deficiency, such 
may be an explanation of the results obtained. 

',, In 1931 Aekert and Nolf published an account of the principal 
'.results obtained in a further series of experiments concerning the 
effect of a vitamin'B deficient diet^^. These experiments were con¬ 
ducted on practically the same lines as those concerned with vitamin A. 
At the age of seven weeks one, group of chickens was given' a semi- 
synthetic diet deficient in vitamin B, a second group the same diet 
plus yeast and a third group a normal full diet. After two weeks on 
these diets all,chickens were' infested with 50'0 eggs of A. galli, and 
autopsied^ after three weeks infestation. The first group carried an 
-average;of 13.43 worms per'chiek, with a' mean length of 13.38 mm.; 
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Oroiip 2 ail average of 5.28 worms, with a mean length of 18.28 mm,; 
and Group 3 an average of 4.41 worms, with an average length of 
13*80 mill. Many of the chieks on the vitamin B deficient diet siifiered 
from a partial paralysis of the digestive tract, and the authors consider 
that the larger number of worms in that group may be explained by the 
fact that this condition assisted the worms to remain in their natural 
habitat. The larger size of the worms in the chicks receiving yeast was 
suggested to be due to some factor present in the yeast which was 
favourable to the growth of the worms. Further work by Ackert and 
Beach^^’ on yeast as a factor in the growth of the worms showed, how¬ 
ever, that in the presence of an adequate amount of vitamin B yeast 
does not furnish a special growth factor. 

The effect of these two vitamins A and B on the resistance of 
chickens to infestation with A. galli may therefore be siiininarised as 
follows:— 

The absence of vitamin A in the diet so lowers the resistance of 
chickens to infestation with this parasite that more worms are able 
to survive and also to grow more rapidly than in chickens receiving an 
adequate quantity of this vitamiin. A deficiency of vitamin B, on the 
other hancl, while indicating that more worms may survive appears to 
result in worms of smaller size than in the case of a diet adequate in 
vitamin B. Yitamin D, on the other hand, was considered by Ackert 
and Spindler to have no effect either on the growth rate or numbers 
of Ascaridia galli. 

Further work by Ackert and Beach^® on the effect of dietary 
supplements upon resistance to A. galli has shown that the type of 
amino-acid may influence the course of an infestation as the inclusion 
of skim milk and meat meal increased the growth ratio and resistance 
■of chickens, whilst a plant diet produced slow^est growth rate and least 
potent resistance. 

IV. LOSS OF BLOOD. 

Herriek^^ found that thyreetomy and alteration of the flow of bile 
did not in any way interfere with the development of the worms, but 
that the removal of large amounts of blood by cardiac puncture made 
the chicken less able to cope with the growth of the worms. The effect 
■of bleeding on the growth and survival of this roundworm has also 
been investigated by Ackert and PorteF^. Three hundred young 
chickens were used, and were divided into tw^o groups of 150 each. 
Group A was bled at weekly intervals, the amount of blood taken being 
gradually increased from] .5 ml, at four weeks old to 5 ml. at nine 
weeks. Group B was not bled at any time. Wlieii six weeks old each 
group was subdivided and each subgroup was given a single dose of 
eggs varying from 25 to 500 in number. Those subgroups given 300 
and 500 eggs and bled contained, after a three-week infestation period, 
larger worms than those given a similar number of eggs and not bled. 
Wliilst the differences betw^een the remaining subgroups were not 
■significant, the worms from the bled birds were larger than those secured' 
from the birds which did not suffer, any blood, loss. The results were 
interpreted as indicating that bleeding affects the growth inhibiting 
inechanism., lowering the resistance of the chicken ,to the parasite. 
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V. COMPARATIVE RESISTANCE BY DIFFERENT BREEDS OF 

FOWLS. 

In 1933 a brief note was pnblisbed by Aekert, Eisenbrandt, Glading, 
and Wilmotb^^ concerning experiments involving the comparative 
resistance of six breeds of fowls to infestation with Ascaridm galli. 
These experiments were continued, and a complete report was made 
available in 1935’-®. A total of 1,351 chickens were used, including 
six breeds, namely. White Leghorns, Buff Orpingtons, White Plymouth 
Rocks, Barred Plymouth Rocks, Rhode Island Reds, and White 
Minoreas. Of this latter breed two varieties were employed. Groups 
of birds belonging to these various breeds were fed a single dose of 
50 ± 5 embryonated eggs at the ages of twelve, twenty-one, thirty, 
thirty-three, and forty-four days respectively. The results as inter¬ 
preted from the numbers and mean lengths of the worms present in 
each group after a twenty-one-day period of infestation showed that 
the heavier breeds, Rhode Island Reds, White Plymouth Rocks, and 
Barred Plymouth Rocks, were significantly more resistant than the 
lighter breeds. White Leghorns, Buff Orpingtons, and White Minoreas. 
Of the two strains of White Minoreas infested a heavy strain proved 
to be more resistant than a lighter strain of the same breed with a 
different genetic constitution. The greater susceptibility of the lighter 
breeds is considered to be possibly due to the fact that these breeds 
are markedly more active and nervous than the heavier breeds, and 
this greater utilisation of energj’’ might be unfavouralile to the develop¬ 
ment of inhibiting factors. 


CONCLUSIONS. 

From these observations the phenomenon of resistance by the 
fowl to infestation with A. gdli may be summarised as follows:— 

1. As birds grow old there is developed a marked resistance both 
. to the infestation itself and its effects. This type of resistance, as 
recorded by Herrick and Aekert and confirmed by the writer, is denoted 
by the difficulty the worms experience in establishing themselves and 
developing in old birds. Experimental results secured by Aekert and 
the writer indicate that at about three to four months of age this age 
resistance has become developed to such a high degree that birds rearkl 
under worm-free conditions for this period could then be turned on to 
infested soil with slight subsequent ill effects. 

In attempting an explanation of the factors underlying this age 
resistance, Aekert, Porter, and Beach®! point out that their results do 
not confirm Sandground’s view that the chicken is an abnormal host. 
Ascaridia gdlU -was. originally described from a specimen taken from 
a turkey, which host is inferred by Sandground to be the normal and 
less resistant host of this roundworm. Work by Aekert and 
Eisenbrandt®®, however, showed that if chickens and turkeys of the 
same age are fed the same dose of eggs, the chicken is less resistant 
to infestation, as their birds harboured more and longer worms t.ba.Ti 
the turkeys. These authors are inclined to the view that the resistance 
is not associated with the intestinal mucosa itself, but is concerned 
with growth inhibiting factors in the serum of the chicken the nature 
of which IS unknown. This hypothesis is supported by the periodic 
bleeding experiments of Porter and Aekert, and also to some extent 
by the results secured by Herrick using the serum from aged worm-free 
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birds. Tlie writer’s work, on tlie other hand, has indicated that the 
meeliaiiism eoiicemed in this age resistance may possibly be identical 
with that of a natural resistance which is considered to he responsible 
for the elimination of larvae during the first nine days after infesta¬ 
tion, and whose influence increases with age. There is, however, also 
some slight evdienee that the resistance acquired as a result of infesta¬ 
tion' and developed as a result of the larviu attacking the intestine wall,, 
assists the age resistance,, becoming more potent with increasing age. 
As the factors concerned wutli this acquired resistance are considered 
to be associated with the blood serum, this evidence •would favour 
Aekeii’s hypothesis of seriini borne growih-inhihiting factors and age 
resistance, tliougli in the light of these observations such a resistance 
w^oiild not be, strictly speaking, an age resistance hut an acquired 
resistance. 

2. During the period in their life cycle when the larv® attack the 
intestine wall, a marked eosinophilia may be demonstrated in the 
peripheral Mood of the host. This phenomen, together with the con¬ 
spicuous diminution, in the numbers of larvge wiiicli occur at this time, 
is considered to indicate the development of an acquired resistance. The 
mechanism of this acquired resistance may possibly be associated with 
a concentration of the blood leucocytes and cells of the reticulo¬ 
endothelial system in the tissues of the intestine wmlL Under conditions 
of repeated infestation this resistance may be acquired to a high degree, 
so that, despite the continuous ingestion of large numbers of eggs 
over a long period, very few worms may survive to the adult stage. 

3. Theoretically, therefore, old birds should remain practically 
unaffected by A. galtk both by virtue of their age and by the fact that 
they may have been eontinuonsly exposed to infestation over a long 
period. Such, however, is not the case, and serious infestations may 
be frequently encountered in such birds. This can be explained only 
by the fact that their age resistance and acquired resistance has in 
some W'ay or other been broken dowm. Poster^® concluded from his 
long experience with the resistance developed by the dog to the hook¬ 
worm,, Ancylo^ioma caninmn, that such an immunity is conditioned 
upon the general wellbeing of the host, and that any factor wdiich in 
any way affects this wellbeing may result in a hreakiiig-dowui of the 
immunity. Aekert has shown that a diet deficient in vitamins A and 
B and in animal protein may affect the resistance of the fowT to A. 
gallL A similar low^ering of resistance to this roundw-orm w^as recorded 
iiiider eonditioBvS of repeated Weeding. It seems, therefore, that any 
other such factor which affects The health of tie'fowl, such as The' 
presence of disease due to bacteria, protozoa, other helminths, or the 
strain upon the- bird’s vitality by production,,' &c., may also make'tie 
fowl, more susceptible to- infestation. 


[to be continued.] 



480 


QUEENSIiAND AGRICULTOEAIj JOURN^Uj. [1 OCT., 1936. 


OPHTHALMIA OF DOMESTIC AlIMALS* 

Tlie disease laio'wii as ophtliamia^ whieli is an inflammation of the, eye, 
and is often referred to as blightor ^^pink eje/’ affects all the domestic 
aiiimalsj aitliougli it is probably most frequently encountered in cattle and sheep. 

T1i( 3 disease is contagious and is brought about by the entrance of a special 
germ into the eyes. Injury to the eyes such as is caused by grass seed is sometimes 
considered to be the sole cause of blight j tins, however^ is incorrect, for the true 
contagious form of the disease cannot be produced unless the specific germ is pre¬ 
sent. It must not be overlooked, however, that any foreign material which becomes 
lodged in the eyes will set up irritation and give rise to a non-contagious form of 
ophthalmia, and, secondly, eyes in such a condition are more susceptible to the 
contagious form. 

The infective material which is resppnsible for setting up new eases is present 
in the discharges from the affected eyes, and it is frequently carried from one 
animal to another by means of flies. Another method of spread, particularly with 
sheep, is by long grass, &e., becoming contaminated with eye discharges, which are 
later transferred to the eyes of healthy animals grazing over the same area. 

The first change noticed following infection is a watery discharge issuing 
fiom the inner corners of affected eyes. If the eyes are examined at this stage 
evidence of inflammation will be noticed in the form of a general reddening and 
enlargement of the minute blood vessels. As the disease progresses the discharge 
becomes more copious and full of pus, and the general appearance of the eye becomes 
clulL If no treatment is carried out a film appears over the eye and the animal 
becomes temporarily or in some cases permanently blind. The film is due to 
an inflammation of the surface layer- of cells, frequently the case does not 
c^xteiul beyond this stage, and even without treatment the eyes begin to recover 
gradually and return to normal. In other eases the inflammation may extend 
to the deeper structures, leading to permanent blindness in one or both eyes. 
In those cases which recover without treatment the animals may be partially or 
totally blind for up to a w^eek, and during this period they are difiiciilt to drive 
and usually lose condition. Losses are also experienced on account of the animals 
becoming separated from the rest of the herd and not being able to find water. 

If animals are treated in an early stage of the disease, they soon recover. 
Several mixtures may be used in the form of drops into eyes, and very good results 
have been obtained with a 2 per cent', solution of zinc sulphate. To make this 
solution § oz. of zinc sulphate is dissolved in 1 pint of clean water, which has 
been boiled and allowed to cool. A 5-10 per cent, solution of argyrol is also 
effective, for treatment, about 10 drops of one of the above mixtures are dropped 
into each affected eye at least once, and, when possible, twice or more often daily. 
The treatment should be continued until the eyes have returned to normal 

In the case of valuable animals the discharge should be cleaned away from 
the eyes with a boraeie acid solution, and yellow oxide of mereuxy ointment (1-50) 

' ..V' should be applied to the lids to prevent them from sticking. 

As the disease is contagious and rapidly spreads from animal to animal, the 
' affected cases, particularly when only few 'in number, should be isolated until they 
have' completely ieeovered. Particular care ' should be taken when new animals 
are introduced to see that they are not infected, as the disease is often introduced 
into and spread through a flock by such means. 

In the ease of sheep it is wise, ^ when facilities are available, to treat all the 
gvv/animals and,to, draft off those showing;evidenee of the disease for more intensive 
; treatment in a small hospital paddock. 
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Principles of Botany for Queensland Farmers. 

C. T. WHITE, GoTernment Botanist. 

[ContteecI from p. 391, Septemiber, 1936.] 

Part n.—ANATOMY. 

THE STUDY OF THE INTERNAL STRUCTURE OF PLANTS, 

CHAPTER X. 

Cells. 

^HE previous chapters having dealt with the external features of the 
“*• diiferent plant memhers, root, stem, leaves, &e., attention will now 
be drawn to their internal structure, a knowledge of -which will be 
found necessary before we can fully understand the work which these 
organs perform, and the part they play in the life of the plant 

So far, for the most part, the features described can be seen 
with the naked eye or with the aid of a low-power hand lens, but in 
the study of their anatomy the use of a higher powder becomes neces¬ 
sary. Thin slices or sections of the part to be studied are cut and 
examined under the inicroseope, and, in order that a full knowledge 
of their nature and relationship be gained, it is necessary that sections 
be made, not only in one, but in several directions. Sections are usually 
cut (1) at right-angles to the main axis, when they are termed trans¬ 
verse sections; (2) parallel to the main axis, when they are termed 
longitudinal sections; in the latter case the terms ‘^radiaP^ and 
''tangential’’ are added respectively to distinguish whether the section 
passes through the centre of the axis or not. (See Plate 196.) 



Plate 196. 

Diageam to Illusteate Belative Positions foe Different Sections. 

A.—Transverse. B.—Longitudinal and Badial. C.—^Longitudinal and tangential. 

To separate the finer internal parts in the living plants is extremely 
difficult. On this account, the part to be sectioned is generally killed or 
"fixed”—^i.e., it is put into a solution such as weak formalin, spirit, or 
other chemical solution which quickly penetrates to the finest interior 
parts so that they remain in the same, or practically the same, position 
as when alive. The sections are stained with various stains to bring out 
the details, and then mounted on glass slips, after which they are ready 
for microscopic examination. The accounts of ceil division and such 
minute processes as are described in the following pages are not made 
from living ceils, but from a number of such sections of an extreme 
thinness cut in series by mechanical aid. 

The Cell .—The bodies of all living creatures, whether animals of 
plants, are built up of minute elementary organs called cells. In plants 
the individual' cells are surrounded by a cell wall composed of' a' 
substance known as cellulose. . , , ' . , ■ 
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+ 1,0 life—among animals, bacteria, and plants— 

. iniiiiite cell and is invisiMe to tlie 

iiaivGci 

All living bodies consist primarily of protoplafem—a substance 
varying m consistency, but usually of a slimy, grLular or TellyS 
nature; it is the basis of life, and without it the ordinary’life proLssS 

tioltrXomplsS ' death imphdng it, destrae- 

youngest cells are always found where growth is most 
uctn ely going on~mz., at the growing points-and are called embrvoi?S 
or meristematie cells, and the tissue in which they occur is known S t « 
meristem or growing tissue. (Plate 197, A). If a thin fectkin SiLS 

examined under the microscope, the eefls 
vili be found to be more or less cubical in shape, with delicate cell 
walls and filled with protoplasm. Each cell contains a central hodv— 

^ mi®'*® 197)—clearly differentiated from the main mass' of 
protoplasm. The general mass of protoplasm in the cell outside the 
nucleus is distinguished under the name of cytoplasm (Plate 197 A) 


Vfc, -jp 

uo,; 

SS — 


I'V 
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Plate 197. 

. Cells ik Various Stages. 

(meristematie cells). 

C.—Single full-grown' cell, 

c, cytoplasm; «, nucleus; p, plastids; 2 >.«., primordial utricle; r, vacuole. 

t^f^oTth^ 

^etely SlThe cell 

primordial utricle (Plate 197 B n ^ , f referred to as the 

fluid-termed the cell-sapicoAsSting maMv- of water wWifnLT'*^ f 

SSetd1rr““’ 
a^colo^nfmSr^fuS%"Sho^^^^ 
flpoP^of T?stc»rlr£rfnd^v^^^^ 

dissolved in the eeil-sap. geiaoxes is due to substances 

it; of a denser oharaete^than^the^^raoun^ smaller bodies, like 

plastids (Plate 197), three binds being recogniS:-"^”"’ 
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1. In veiy young* cells, in imclerground parts^ siieli as roots and 
tubers, and in cleep-seated tissues tlie plastids are eoloiirless, and are 
Iinown as ieiicoplasts, 

2. In parts of plants exposed to light, such as leaxes, the plastids 
develop the green colouring* matter typical of plants and known as 
cliloropliyll; are then referred to as chloroplasts, and practically 
all green parts of plants owe their colour to their presence. These 
minute chloroplasts are of extreme importance, as the cliloropliyll they 
contain is essential in the maniifaeture of organic food substances in 
the living plant. 

3. CliromoplastvS is the name applied to plastids containing various 
colouring matters, generally 3 ’ello\yisli or red; they are found in the 
cells of floral members of fruits, and, geiierallj^ speaking, are confined 
to yellow and red flowers and fruits, the colours of most blue, purple, 
and many red flowers, &e., being due to the colouring matter antlioeyanin, 
previously referred to. 

The three kinds of plastids detailed are convertible one into another; 
the leucoplasts of underground parts—Potato tubers, for instance— 
develop chlorophyll when the particular parts are exposed to the light; 
similarlj^ chloroplasts of such plants as the Endive and Celer}^ are 
-artifiiciall}^ converted into leucoplasts by the gardener; the chloroplasts 
in green unripe fruits develop into eiiromoplasts as the fruit ripens, and 
those of the cells of young leaves may change into eiiromoplasts, pro¬ 
ducing the w^elhknowii autumn tints. 

The protoplasm or living contents of the cell thus comprises; (1) 
the nucleus; (2) the cytoplasm; and (3) the plastids. In addition, there 
.are a number of iiondiving substances found in cells; if soluble, tliey are 
dissolved in the cell sap; if insoluble, the^'" appear in solid form. The 
most important of these substances are starch and proteid grains. 

Starch is found as large grains most abuiidantk^ in parts which 
;service as store places of reserve food material, as in tubers and enlarged 
roots, in the albumen of seeds, &e. Thei'' stain blue or violet when 
treated ivitli a solution of iodine, and general}" present a characteristic 
stratified appearance under the microscope. 

Aleurone or Proteid Grains, —These are solid, grains of proteid 
substances found as reserve food material in different parts of the plant 
—^mainly in seeds. They stain yellowish-brown wdieii treated with a 
solution of iodine. They occur usually as minute granules, except in oily 
.seeds, such as the Castor Oil and Candle Nut, wlien they are eompara- 
'tiveiy large. 

Other substances are fats and oils, resins, ethereal or essential oils, 
-caoutchouc, tannins, and mineral ciystals, wdiicli will be dealt with later 
on when dealing with the chemical composition of plants. 

Cell Formation (Plate 198).—^As all plants are built of cells, a great 
■multiplication in the number of cells must take place with the increased 
growili of the plant and the formation of new members. So far as W"e 
'know^ at present, all new cells originate from pre-existing cells, and this 
is usually brought about by normal cell division; this only takes place in 
,young cells, each cell as,it attains full size dividing into two. 

This is rather a complicated process. The whole cell about to divide 
■enlarges; the granular substance of the nucleus changes and becomes a 
’ 'long thread coiled on itself, and finally breaks up into, a iiimiber of T 



484 


QUEENSLAND AGEICULTUEAL JOUENAL* 


[1 Oct., 1936. 


or U-sliaped pieces called cliromosomes. Tlie nuclear meimbrane 
disappears, and there arises in the surrounding protoplasm what is 
known as the nuclear spindle, \Yhile the clironiosomes now arrange them¬ 
selves round the equator of the spindle, and then gradually move apart 
ill masses of an equal number to the opposite ends of the cell; here the 
chroinosoiiies intertwine and form a spiral similar to their original form, 
eventually reverting to the granular condition of the original nucleus, 
and, like it, enclosed in a nuclear membrane. As the chromosomes move 
towards the two poles of the spindle, the spindle threads gradually 
disappear, and a thickening appears along the equator, which eventually 
develops into a cell wall, thus completing the division into two cells. 
In this -way an accurate division of the nuclear contents of the cell is 
insured. 



Plate 19S. 

Cell Division. 

A, B, G, D, E.—Diagrams to illustrate Tarioiis stages in ordinary cell division. 

<?, Giiromosomes; '?q nucleus; n,s,^ nuclear spindle. 

This is the common type of cell division in the vegetative growing 
points of the higher plants; it is usually referred to as the ordinary 
method of cell division, and the process itself its known as mitosis or 
kaiyokinesis. 

A noteworthy feature is that the number of eliromosonies is constant 
in any given species. 

It is as w^ell to get a grasp of the general features of mitotic or 
karyokinetic division of the members, as the process is often referred to, 
not only in advanced wmrks, but in popular ones dealing either with 
zoological or botanical matters, while it is the common type of cell 
division in animals as well as plants,- in fact, in their fiindaiiiental 
features plants and animals approach each other very closely, even in 
the highest t}T>es. 

TJmkenmg ■of the Cell-Wall (Plate 199).—The young cell found in 
the meristematie ,or juvenile tissue, are all more or less alike in size and 
sliape^; as they increase in size, however, they become variously altered 
ill shape or structure, according to the functions they have to perforin 
ill the fully developed parts of the plant. 

In the young cells the cell-wmll is very thin, but as the cell attains 
full size the wall usually becomes thickened, the thickening substance 
being applied in layers on the inner surface of the original "membrane; 
the thickened w^alls give firmness and strength to the structures of which 
they are a part. 

■It is rarely that the thickening takes place uniformly over the whole 
interior surface of the, cell-wall, and parts of the'original wall usually 
remain unthickened.' Sometimes very small areas are 'thus left, forming 
marrow channels tliroiigli the thickened tissues, and appearing as dots, on 
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the surface of the eell-waH; these small iinthiekened areas are appro¬ 
priately termed pits. What is termed a bordered pit is a modificatioii 
of the simple pits, in that, as in that form, a snrall iinthichened area 
arches over to form a dome instead of being closely appressed to tlie 
primary walls, as is the ease with a simple pit. The apex of the dome, 
however, is open, and forms the entrance to the ..bordered pit; opposite 
this opening the original cell membrane is thickened, forming the so- 
called torus. Since the thickening substance is laid on the in,ner surface 
of the cell-wall as viewed from the outside, the bordered pits take the 
form of lenticular hollows, and each presents the appearance of two 
circles or ellipses, one within the other. 



Plate 199. 

Diagrams to Illustrate Thickening of Walls op Cells and Vessels. 

A.—Uniformly thickened. B.—Simple pits, C.—Bordered pit. D.—Sealariform. 

E.—Annular. F.—Spiral. 

m.l.f middle lamella; t, torus; y, side view. 

[A, B, and C adapted from illustrations by Pereival.] 


If the pits are long and narrow, appearing as transverse slits with 
straight bars of thickening between them, the marking is said to be 
sealariform. The pits of one cell-wall ai'e placed exactly opposite the 
pits of the wall of an adjoining cell, serving as a means of conimunication 
from one cell to another. In the cases where more of the cell-wall remains 
unthickened, the thickened portions may take the form of narrow amiiiiar 
or spiral ring-like bands which sometimes anastomose to form a network 
when the thickening is spoken of as reticulate. 

Alteration of the Cell-WalL —^With the growth of the cell the cell- 
wall not only increases in thickness, but is usually more or less changed 
by the addition of various chemical substances:—(1) It may by impreg¬ 
nation with a waxy substance called cutin become converted into cuticle 
—a substance very elastic, almost impermeable to water, and thus of 
great value to those parts of plants which require to be protected from 
excessive evaporation; (2) it may be converted into cork; (3) it may 
become impregnated with lignin—^that is, lignified or converted into 
wood; or (4) it may be altered into mucilage, when it becomes capable 
of absorbing great quantities of water; mucilaginous cells are hard and 
horny when dry, but when moistened swell up considerably and become 
•soft and gelatinous or sticky?-. 

In other eases mineral matters are deposited in the substance of the 
cell-wall; the commonest of these is silica. Silica is present, espeeially in 
the cell-wall of the external parts of the stems and leaves of grasses, and 
sometimes so coinpetely impregnates the cell-waE that when the tissue is 
burnt the silica remains in the form of a skeleton retaining the form of 
the cell. 
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CHAPTER XI. 

Tissues and Tissue Systems. 

Tlss;iies« 

The eoiitiiiiied process of cell-division results in the formation of 
vast iiiiiiibers of cells, and if a thin section of part of a plant be 
exa.iiiiiiecl under the mieroscope it vdll be observed that the cells are of 
varying forms and sizes and that the different kinds are grouped together 
in various, ways, according to the particular plant or part of the plant 
that is exaniined; such groups of cells associated together’ are spoken 
of as tissues. 

Intercellular Spaces .—Sometimes what are known as ^^intercellular 
spaces’"’ are formed between the cells of a tissue by the splitting of the 
partition walls of the cells. In plants such as the Water Hyacinth, AVater 
Lilies, and other aquatics where lightness'and buoyancy in the members 
are necessary, these spaces attain considerable size. 

The large hollows in the internodes of the stems of bamboos, grasses, 
and some herbaceous plants (as in the Milk Thistle) are formed by the 
drying-up and' rupture of masses of cells, as are the hollows of the 
leaves of the Onion and some other plants. 

Iiitereeliular spaces may contain various substances, such as gum, 
resin, or ethereal oil. The cavities usually spoken of as "^oil-clots” that 
occur in the leaves of the Orange, Lemon, Eucalypts, and some other 
plants furnish a familiar example. These dots are very clearly 
discernible, sometimes with the naked eye and always with the aid of a 
lens when looked at through transmitted light. An oil gland in trans¬ 
verse section and much enlarged is shown in Plate 200. 



Transverse Section, Highev Magnified (after Welcii, in ^‘'Journal and Proceedings 
of tlie Eojai Societj-, New South Wales ""Oj of Portion of a Leaf of a Eugalvpt,, 
Showing Large Oil-glanh. 

e, epidermis; oiLglandpp, general ground tissue,* v, small vascular bundle. 

The-so-called resin-canals, I'esin-passages, or'resin-duets of Conifers 
are really intercellular spaces into which resin is excreted by the sur- 
.rounding cells. 

Types of Tissue .—The tissues of plants may be classified^ under two 
headings:,— 

(a) Meristematic tissue, consisting of cells capable of growing and 
dividing,, and thus providing new cells; it is found in'fhose parts of 
plants, where growth is actively taking place such as at' the growing apex 
:Of stems and roots. 
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(i) Permanent tissue, consisting of cells wliieli liare readied tlieir 
full development 'and have ceased to divide. Tlie cells of perniaiieiit 
tissues vary greatly in shape, size, and other particulars, and different 
distiiigiiisliing terms are applied to tissues, according to the types of 
cells they consist of. 

The cells may remain more or less rectangular or cubical in shape, 
forming the tissue knoivn as parenchyma. The cell-wall may be thin, 
as in the soft fleshy parts of plants, wdieii it is spoken of as tliin-walled 
parenchyma. 

In other cases the cells may become thickened, when the tissue is 
•spoken of as thiek-walled parenchyma; of this there are two principal 
forms: (1) Collenehyma (Plate 201-A), in wdiicli the thickeiiing matter 
consists of cellulose laid dowm at the corners of the cells, and which is 
found just below the surface in many young stems, petioles, and midribs 
of leaves, &c., giving them the necessary firmness; (2) wood pai'eiiehyina, 
in which the eell-wmlls are lignified; this is referred to as soft tissue in 
descriptions of timbers. 



Plate 201. 

A.—Colleneliyma. B.—Prosencliyma. C.—W'oodj fibre. „ B.—Traeh-eid. 


The cells may become long and pointed at both ends, the ends dove¬ 
tailing in between those of other cells without intercellular spaces, and 
'forming the''tissue known'as prosencliyma (Plate' 201-B).' Prosenchy- 
matoiis cells, which early lose their 'protoplasmic contents, and in vrhich 
the cell-walls are more or less thickened, are'called fibres ■ (Plate 201-C). 
When the walls become lignified they are' termed wood fibres.' 

'Tissues in ’which the wmlls of the cells are very much thickened and 
hard are distinguished under-the name of selerenehyma,; the small gritty 
masses that occur in the fruit'of the pear provide a familiar example. In 
the section of a'tree-fern stem, the bands of hard strengthening tissue 
shown in Plate 88 are formed of selerenehyma. 

TraeJieids (Plate 2'01‘-D) is the name applied to cells of a somewhat 
.elongated shape and with thickened',■usually, lignified walls; they are 
similar to fibres, but. the ends are. blunt' By '.the absorption ,o£ the 
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traiisYerse partitions (eoineident 'witli the disappearance of the proto¬ 
plasmic contents) longitudinal rows of such cells may become converted 
into what are termed vessels. 



Plate 202. 


In the Angiosperms (Plate 202, Pig. 4) the vessels are eharaeteristie 
structures of the wood; they may attain a considerable size, and on 
transverse section often show up plainly under a low-power lens as 
pores. In Gjunnosperms (Pines, &c.) traeheids only occur (Plate 202, 
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The essential difference between a tracheid and a Tessellies in tlie 
fact that the former is developed from a single cell, whereas the latter 
is a long, tubular structure derived by cell fusion from a loiigitiidiiial 



Plate 203. 

Sieve Tubes and Companion Cells. 

A.—Longitudiual section. B.—Transverse section. G.—Companion coll. 

'll, nucleus of companion eellj p, protoplasm (cytoplasm) j sieve plate. 

row of cells. The tracheid, as it were, corresponds to a single joint of a 
vessel. Tracheal tissue is particularly important as a conductor of 
watery solutions from the root to the foliage leaves and other parts of the 
plant. 


DESCBIPTIOIN OP PLxVTE 202. 

Tessels, Tracheids, and Besin Ducts as seen in Transverse Sections op Timbers. 

1. Transverse section through the wood of an American Pine {Finm poii&erosa) j 

the section is exit through a single annual ring; the wood, with the exception 
of the pith rays is composed almost entirely of tracheids (t). The late 

wood of the ring is easily distinguished from the early wood by its dense 
character and much thicker walls of the tracheids; the late wood of one and 
the early wood of another ring can be clearly seen in the lower and upper edges 
of the section respectively. Two resin ducts can be seen, one towards the left- 
hand bottom corner, and the other towards the right-hand top comer of the 
section. The section is magnified 20 diameters. 

2. Transverse section of a resin duct of Finns ponderasa with its surrounding tissue, 

magnified 250 diameters; h,p., bordered pits; e,p., epithelial cells; p.r., pith 
ray; r.d., resin duet; t, tracheids; wood parenchyma cells. 

3. Transverse section through an Australian Pine (Amtwaria QimmngJmmii). The 

wood of the Australian conifers does hot possess any resin ducts and is composed 
almost entirely of tracheids. Two medullary rays are showm in the picture; 
their cells are mostly empty. The black particles represent deposits of manganese 
compound. The areas of early and late wood are not particularly well defined. 
Section magnified about 80 diameters. 

4. Wood of a Dicotyledonous or Broad-leaved tree {Tnrrietia argyrodendirm) , 

Booyoiig or Crows-foot Elm. The wood is composed of vessels, fibres, and wood 
parenchyma; the vessels or pores (tJ) are large and often septate; the wood- 
parenchyma or soft tissue (p) alternate with bands of fibres (/); the medullary 
rays (m) has its cells filled with a brown deposit. The section is magnified 
about 45 diameters. 

[Pigs. 1 and 2.—Taken from illustrations by Sudworth and Mell in Purest 
Service Bulletins^^ 101, U.S. Dept. Agriculture; Pig. 3, from Baker and Smith’s 
Pines of Australia”; and Pig. 4, B, T. Baker’s Hardwoods of Australia.”] 
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What are termed sieve tubes (Plate 203) are, like Vessels formed 
irom lonptudmal rows of cells. The walls are thin; and there is luZt 

e;ytoplasm but no iiiicleiis. Tlie transverse partitions iiistp'ifl' nf 

absorbed, are modified to Jm^Sf platerand a?e 

ketdls can contents of 

from the le^vet +'n V® coiiductors of organic food substances 

to the places where they are required. A peculiar fact 

cells whld/^Sm contact with elongated thin-walled 

+ 0 -, plants, when cut or wounded, freelv exude a milkv fluid 

SoSiip^f-,’ ^t 1® so-called lactiferous tubes or veik 

lactifemrs tubes arise from the continued development ^f a 

:s.“LsrL£ s: tss*, ss 

a thin iSg S 

(pJpi. liT ss*u%“:i)S S' 

Soiiietiines, as in tlie Iiulia I'nhhpi* ^ “tixiu ^nigs^ ^e.}. 

Tissue Systems. 

variou^w^^iS“^hfSnt''mjnS^ together in 

the external walls S the cells m-rill? thiekness; In stems and leaves 
and form a thin closelv apnliecfskin l-L ’ thickened and hardened, 
larlv well dewLpeT n Ifath^ m ^’^ticle; it is particn- 

plaits adapted in succulent 

can more or less eaX be ?inckly-pears, &c., in ivhich it 

parent skin fZ tie or less trans- 

the shape^o?dJStLl wal“oT vaStindslf "" 

developed in the higher *^Pems and^rt^^ system is only 

PJimerogam^ (flowerinsr plants/ and L allies) and the 

tute the vascular plaSs The imsc L?/£dT 
strong, tough tissue running lonaitud/slW?^^ T' strands consist of 
passing out into the leaves il strilg-lie coldf'^^^^^ 

flexibility T/lhrmlnbere^andlervS^ the plant, giving strength and 
substances. The intricate’vaseular conduction of nutritive 

seen in ‘‘skeleton- ^ can easily be 

macerating the leaf in water- and 1=^^ produced artificially by 

tissues, or simply by natural dec^' ^ washing away the softer 
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A Yaseiilar bmidle (Plate 204),, as in stems and leaves, may consist 
of two distinct parts;—tlie xylem or wood and tlie |)liloem or bast—or, as 
in roots, maj^' consist of wood or bast only. Tbe wood consists cliiefly 
of vessels and traclieids, or, as in conifers, of tracbeids alone; associated 
witli the tracheal tissue are some pareiielijnnatoiis cells—^the wood 
pareiiehyma or soft tissue, and some long, narrow cells witli thickened, 
walls—the wood fibres. The bast consists of sieve tubes with pareiiehj^ma 
and fibres. 



A.—Tra>;sveuse anb B L-ongitudik-al (Babial) Section through a Typical 
Vascular Bunblb (Diagrammatic). 

''7, coTtes:; 1). enclodermis,; e, pericyele fibres (bard bast); sieve-tube tissue (soft 
bast); Cj cambium;*/? wood parenchyma; g, ^vood fibres; /fr, pitted vessels; 
i ammlar vessels; j, pith; r, medullary ray; c-d, constitute the phloem or bast, 
and /-j, the wood or sylem. 

Origin and Development of the Vascidar Bundles .—The vascular 
bundles and the various other forms of permanent tissue described do 
not, of course, suddenly arise in their perfected state, hut are formed by 
the gradual alteration of some of the cells of the young tissue. At some 
little distance behind the growing point certain groups of cells become 
elongatedyforming' strands known.as the procambiai strands; these are 
really'the" young or rudimentary ■'bundles which, further back in''the 
older plants, can be seen an their fully .developed form. 

3. Fmidmmntal 'Or Ground Tismce System .—^All tissue wiiieh does^^ 
not belong either to the tegumentary or to the vascular system is classed'^ 
as the fundamental or ground tissue, and under such' a broad,, heading' 
it is natural that a great variety of cell forms will be found.' It comprises 
the succulent parts of leaves, fruits, young stems, &c., and consists mainly, 
of thin-walled, usually large-celled parenchyma, but' may' eontaki also' 
selerenchyma, collenchyma, lactiferous, and glandular tissue, &e. Inter-' 
cellular spaces are frequent. Sometimes it is marked off into distinct 
regions such as the pith and medullary rays'of stems, the 'palisade'tissue 
of leaves, &c., as will be found detailed in' the following' chapter when 
dealing with the structure of the different members- 
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CHAPTER XII. 

Anatomy and Development of Plant Memljers, 

A Stem* 

A.—(1) Stems of Dicotyledons and Gymnosperms. 

Primary 8triict%ire. —^If a thin transvere section be made of the stem 
of some herbaceous plant, or of a young stem or branchlet of a tree, and 
examined under a powerful hand lens or microscope, the vascular bundles 
will be found arranged in a circle round the stem (Plate 205). 

The general ground tissue may be divided into three definite regions 
—that lying within the ring of bundles forming the pith, that lying out¬ 
side the bundles—i.e., between the bundles and the epidermis—forming 
the cortex, and that lying between the bundles and called the primary 
medullary rays. The vascular bundle s^^stem, the medullary rays, and 
the pith form a central cylindrical mass of tissue known as the stele 
or vascular cylinder; it extends throughout the whole plant from root 
tips to the young parts of the stems and branchlets. 

The innermost layer of cells belonging to the cortex and forming a 
continuous sheath round the stele is termed the endodermis. The outer¬ 
most portion of the stele which lies in contact with the endodermis is 
termed the peri cycle. The endodermis and peri cycle are much more 
distinctly marked off in roots than in stems. The pericyele is important, 
as from it originates all secondary and adventitious roots. It may 
consist of only a single layer of cells, but in stems generally consists of 
several layers, and may be composed simply of parenchymatous tissue or 
parenchymatous tissue with masses of fibi'es known as the pericyele fibres 
or hard bast (Plate 204); these may have tough and flexible walls, to 
which fact is clue the use of the bast fibre of many species in the manu¬ 
facture of ropes and cordage. Bast fibres are well developed in the 
three closely allied families MalvacecB (Mallows), StefciiUacem^ and 
Tiliaoew, and in the Linace(B (Flax), VrUoacm (Pigs, &c.), 
Thymelaeace{B' (Tie Bushes), and other plants. 

Longiiudiml Cmrsa of tJie Bimdles, —The bundles run parallel to 
the stem and are continued into the leaves. If a bundle be traced 
upwards, it is found to pass through one or more internodes, and then to 
bend outwards and pass into a leaf; at the jioint where this bending 
takes place another bundles arises, and it likewise continues through one 
or more internodes and passes out into a leaf, and so on through the 
whole length of the stem. The course of a bundle can, perhaps, be more 
clearly followed downwards—e.g,, tracing it out through a leaf it is 
found to pass down into the stem through one or more internodes, and 
then to divide into two branches, each of wdiieh coalesces with other 
bundles entering the. stem from older leaves further dovm. 

Secondary Growth (Plate 206).—In trees and shrubs a further 
■process sets in, termed secondary' growth in, thickness. The steU'dy 
inerease in thiekness from year to year of the stems and branches is due 
to the activity of the cambium of the bundles, and when secondary 
growth is about to be^n certain cells in the medullary rays also become 
meristematic; these lie between the cambium of the bundles and cross 
from one to the other so that a complete cambium ring is formed in the 
Atem. 

Prom the eambium ring new eeUs are continually being formed, both 
I oh the inside and outside of the ring, those f ormed on the outside being 
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Plate 205. 

Diagram to Illustrate Longitudinal Course of Bundles in a 
Dicotyledon. base of petiole. 

developed into additional bast or pHoem elements, and those on the 
inside into sylem or wood elements, the amount of wood produced being* 
considerably greater than the bast. 




Plate 206. 

Diagrams to Illustrate Secondary Thickening of Stems. 

A. —Transverse section of a young stem before formation of the iiiterfaseieiilar 

cambium, 

B. —Transverse section of a young stem after, formation of tlie interfaseicailar 

cambium. 

€. cortex; a, epidermis; i.o,, interfascicular cambium; m, primary medullary ray; 
I?, pitb; vascular bundle, consisting of an outer portion, tlxe pliloem 

or bast, a central narrow band of tissue, the cambium, and an inner portion, 
tbe xylem or wood. 

C. —Portion of a four-year-old stem. 

a,A, annual ring; b, bark, consisting of the cortical and bast tissues; o, cambium; 
my medullary ray; p, pitli. 

IS , 
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Tile eamhium forms a contiiuiouB ring of tliiii-Avalicd, aetuv'oiv' 
dividing tissue between tbe wood and bast, and as it consists of living, 
very tliin-walied cellSj it is easily ruptured when the bark is stripised 
from the tree. A¥hen the tree is in full growth the bark is more r*wi}ily ' 
detaeliable than during a more or less dormant period, sneli as diiilrig 
cold or dry weather. This is dim to the fact that during the a/eti;\'ely 
growing season there is always a layer, several cells in width, oi: stiJl. 
iiiidilfereiitiated eanibiiim. These cambiain cells are rich in protoplasjn, 
and when ruptured act UvS a sort of lubricant, by means of whicli the 
bark is easily stripped off in long unbroken lengths. 

The cambium I'iroduees considerably more wood than bast: iiiorc^- 
over, as the bast consists largely of thin-walled tissue, it soon bcammes 
crushed into very thin sheets betwen the outer dead resistant bark and 
expending wood, which, with its large thick-walled vessels and ligiiitied 
tissue, suffers little in this way. 

Secondary 3I.edalIary Bays. —The canibhiin between the bundles, as 
Avell as the bundle cambium, produces wood and bast elements on the 
inner and outer sides respectively, and, seeing that this is the case, the 
primary medullary rays are tluis broken up; certain cells, however, 
instead of producing xylem and ])hloem, produce totally new, very 
narrow iiiediiriary rays consisting of parenchymatous cells extending 
radial!}' throiigii both the secondary Avood and bast elements. As the 
stem increases in thickness new' nieclullary rays arise between tliosc- 
already formed. 

Tlie secondary rays 'first formed extend from the ],)it]i to 'tlie cortex, 
those formed later being of variable length, being siiccessi\'ely sliorter 
the later they are formed. Tlie comparative Avidth and distance apart 
of the medullar}^ rays arc important points in the description and 
ideiiti'fication of timbers. They arc sometimes exeeetliiigiy narrow, being 
only one cell thick and scarcely visible to the naked eye, wdiile at othiu* 
times they are comparatiAudy broad, being several cells thick, and apper.r 
as radial lines of lighter tissue plainly Ausible to the naked eye; the}' are 
exceptionaly broad in most of the Silky Oaks and She-oaks, giving to 
those timbers their distinctive beauty. Medullary rays also var,y consider¬ 
ably in depth, as can be ,seen in radial longitudinal section, and must 
not be thought to run continuously from base to apex of the stem. They 
are A^ery important, as by them communication is ensured between all 
the living cells of the stem, Thej^ serve not only to supply the phloeni 
and other tissues AAdtli AAmter absorbed from the wood, but by tlieni tlic^ 
latter also receiAms rmrious food substances maniifaetiired in the leaAUAs 
and conveyed do\vii the stem by the sieve tubes. In the cells oi* tbe 
medullary rays also are stored various food substances for use !)}* the 
" plant in the actively groAving season, 

Amiml Bmys ,—In plants Avith definite resting and actively growing 
periods, s'ueii as deeidnotis trees, the wood in cross-section is seen to 
exhibit a iiiiinber of more or' less easily discernible concentric rings. 

; This is clue to the Avood formed by the eambiuni at the beginning of the 
•groAving season—usiially the spring—being, of softer nature and 
' provided with larger and more-.numerous vessels than the wood 14)rDied 
at the end of the season—^usually' the autumn—whiicli is of a denser 
nature. As naturally MIoavs, the next spring-wmod 'is formed just out- 
side the last layer of axitumn-Avood, so'that, the contrast l)etwec,n the 
two is very marked, prodiieing the so-called animal rings. In tlm AVood 
: : G'f many'trees of tropical and sub-tropical countries marked a'nnual rings 
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are aliseiit, except in tlie ease of deeidiions or semi-deeidiioiis species, 
siieli as tlie Eed Cedar {Cedrela), "White Cedar {Melia), &c. 

Ill Queensland native trees, both Eucaiypts and rain-forest species, 
aiiiinal rings wliicli are fairly distinct -may be formed. Experience has 
sliovrn. however, that they cannot be absolutely relied on to give the age 
of the tree, though they are approximately correct. Probably in all 
seasons an annual ring is formed, but in some cases the rings are 
indistinct and more than one seems to be formed in a season. Climatic 
changes, particularly periods of rain alternating with long seasons of 
drought, would be responsible for this. 

Ileart-imocl. —The marked distinction in colour that is sometimes 
seen between the sap-wood and the heart-wood has already been referred. 
TO. The heart-wood generally consists of dead tissues and acts as a 
fairly strong support for the tree; the cells of the wood parenclijnna have 
lo.st their living contents, and the vessels no longer act for the conduction 
of water, and become impregnated with tannin and other substances, to 
wliieli the dark colour and also largely the durability of the heart-wood 
are due. In some soft woods there is no marked distinction in appear¬ 
ance between sap-wood and heart-wood, and the latter may contain living 
tissue. 

In many old trees the heart-wood rots away, leaving the lower part 
of the trunk and sometimes the main branches hollow; but, as, however, 
the heait-wood consisted only of dead tissue, this does not directly cause 
the deatli of the tree, the newer wood and the hast elements acting as 
condiiciors of water and food materials. This ‘ ^ pipiiiessf ’ in the trunk 
is 'T'ery marked in Australian hardwood trees, particularly Eucaiypts. 

Formation of the Bark. —In herbaceous plants the epidermis 
continues to increase so as to accommodate itself to the increasing develop¬ 
ment of wood and bast elements Tvithin; but in woody plants, as a rule, 
tlie epidermis becomes ruptured and falls off after the first year of 
developriient, in older plants an epidermis only being found on the 
young shoots and the leaves. 

New protective tissues, however, arise, due to the formation of a 
secondary meristematic tissue known as the cork-cambium. This is 
commonly produced just below the epidermis; it may, however, arise in 
the cortical tissues, as in the Eucaiypts, or even in the perieycle, as in 
some Tea Trees. It divides in the same w-ay as does the ordinary cambium, 
but, uiiJike that, does not give rise to wood and bast; instead, the cells 
produced by it on the outside eventually lose their protoplasmic contents 
and become converted into cork, while those formed on the inside retain 
their protoplasm and often contain chlorophyll, and constitute the tissue 
knovui as pheiloderm. Quite commonly cork cells are alone formed. The 
cork effectively takes'the place of the epidermis as a protecting tissue to 
the interior parts of the stem, shielding them from mechanical injuries; 
being almost impermeable to air and water, it further acts as a preven¬ 
tive of excessive, exaporation, and, as it is a bad. conductor of heat, it 
protects the delicate inner tissues underlying it from excessive degrees 
of temperature, whether of heat or cold. ' When the cork-cambium, instead 
of being produced just below the epidermis, originates deeper the living 
cells outside are prevented by the^, impermeable cork produced from, 
obtaining their necessary supplies of food and water, and In consequence 
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dry lip and die, foniiing a rough outer layer of dead bark, part of all 
of u’liieh sooner or later is shed in various ways or becomes very luueh 
cracked and fissured. 



/A 





Plate 207. 

Diagrams to Illustrate Cork Formation. 

A.—^Pliellogoii arising jnst below tbe epidermis; and B deeper in the eortienl tissiiL's, 
C,—Cortex (withered in tlie case of B). 

bast tissues5 e. epidermis; p. phellem or cork; pd, plielloderm; pr/, pliellugea. 

In some cases the first-formed cork-cambium persists tliroiigimut tiie 
life of the tree, new cork cells being formed below as the older ones fall 
off or die. In most cases, however, the first cork-*eambiiiin, ceases to be 
active, and a secondary one is formed deeper in the tissues; this again 
in its turn ceases to give rise to new cells, and a further one is formed 
still deeper in the tissues, and so on in this way until a number of 
successive periderms may be formed. As the successive cambiriins are 
formed deeper and deeper in the cortical tissues, they eventually come to 
lie very close to the vascular bundles, and in some cases may even arise 
in the bast itself. 

In this again, as where the primary cork-cambium arises in the 
deeper tissues, the outer living cells are cut off in the same way from 
supplies of food water, and in consequence die and are added to the outer 
layers of dead bark. 

In trees such as the Plane Trees, Bolly Gum, Crow’s Ash, Kauri 
Pines, &e., where the outer bark is shed in scales, the cork-tissue bordering 
on the scale consists of thin-walled, brittle cells, which are easily crushed 
or broken between the expanding trunk and non-growing sealed with the 
consequence that the scale is shed. 

In some eases the bark is shed in tough, thin sheets somewhat the 
thickness of ordinary paper; this is due to the fact that the thin sheets 
of bark consist of hardened tissue lying between a few-layered stratum 
of thin-walled cells, which are easily torn through, the bark then peeling 
off in papery layers. Sometimes, as in the Paper-barked Tea Trees, the 
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numerous thin layers are held together and hindered from falling oil: by 
mimerous strands of bast-fibres whicli belong to the withered cortical 
system cut off by the deepl 3 ^-seated phellogeii or cork-cambium. 

When the original phellogeii persists throughout the life of the tree, 
or when a phellogeii remains actiA-^e for a number of years, it may 
produce very thick layers of cork, ivliich reach their niaximiini in such 
trees as the Cork Oak {Quercus Suher), the Auirioiis trees known in 
Australia as Corkwoods (e.g., species of Eryfhrina^ Dtihoisia, Alstonki, 
&G. ). Sometimes the cork is produced in the form of iiarrott- Awiigs, as 
ill the Cork Vine (Mesoneiirtim 'bracliycay'imm). 

Young trees often liatm a smooth bark, while older trees of the same 
spiecies possess rough, fissured, or scaly barks. This is due to the fact 
that in the young tree the bark is alive and the cells composing it divide 
and keep pace with the increasing trunk. As the tree gets older the 
bark is unable to do this, with the result that, unless the outer dead layers 
are throivn off, it becomes more or less deeply cracked and fissured. 

Some trees periodically east off" the older layers of bark and present 
a neiv coat of smooth, clean, often glossy bark. Among Australian trees 
the various smooth-barked gums or eiicalypts are familiar examples— 
e.g., Blue Gi-uiii, Orey Gum, Scribbly Gum, &c. Some others liaA^e two 
distinct bark systems, the bark on the basal parts or lower half of the 
tree remaining persistent, that on the upper part of the barrel and 
branches being periodically shed in various AAmys, as in the Moretoii Bay 
Ash, Guin-topped Box, Flooded Gum, Blackbutt, &e. This form of bark 
system is probably a result of adaptation to local conditions, the lOAYer 
rough, persistent bark being a bad conductor of heat, acting as a pro¬ 
tecting eoA^er to the delicate inner tissues of the tree when the gTOund 
in Avhicli they live is more or less regularly swept by bush fires. 

Lenticels, —Scattered over the branchlets, and even the steins in 
some cases, may often be seen pale-coloured spots, usually of an oval 
shape and AV€dl differentiated from the rest of the bark: these are teimed 
lenticels, and are much more abundantly produced in some species than 
in others, their relative abundance being usually refei*red to in deserip- 
tioiis. Tiiey may be seen well developed in the Eed Cedar, the White 
Cedar, &c. Sometimes in branches with a wdiitish or pale-coloured bark 
the 3 ?' may be differentiated as dai'ker spots than the surroiuiding bark, 
as may be seen on jmung shoots of Cudgerie {Blmdersia SchoUkma), 
Tulip-Avood {Harpidlia pendida)^ &e. At these points the cork-eambium, 
instead of producing cells packed closely together in the usual manner 
produces cells arranged in loose, granular, powdery masses. These alloA¥ 
the necessary interchanges of . gases between the outer air and the inter¬ 
cellular spaces in the interior of the stem and branches. 

Mealing gf Wmmds, —Injuries made into the soft parts of plants 
such as herbaceous stems, leaves, and fruits, usually become covered over 
by a greyish-broATO' corky tissue developed by the outermost layer of cells 
Avhieh remains uninjured. : 

In Avoody stems Avhich have been injured, cork is not immediately 
formed, but the cambium and the very young cells of the wood and bast 
bordering on the wound become active and give rise to a cushion of thin- 
wailed cells termed a caUus. In the outer layers of the cells of the callus 
a cork-cambium or phellogen is developed, while the layers of cells 
continuous with the old cambium like it give rise to wood on the inside 
and bast on the outside. The tissue thus formed is usually spoken of as 
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wound-tissue, and, owing to the abnormal conditions tinder wliicli it is 
formed, it often differs considerably from the normal tissues. This 
w'oiind-tissue coiitiiiiies to grott rapidly until the wound may be even¬ 
tually completely covered over. The w^ounded area now becomes covered 
over by new layers of growth in the ordinary 'way until no external 
sign of its existence is visible. 

The wood cells exposed by the wound die and turn a dark colour, and 
no close union or growing together is possible between them and the new 
wood formed by the cambium of the callus, so that a distinct line of 
demarcation between the tissues always exists. Thus it is that old marks 
made on growing trees, such as surveyor's marks, &c., can be traced ciuite 
plainly in the Tvood, though they may have been covered over hr many 
annual layers of new wood and no external sign of their presence is 
visible. 

When branelies are cut off above one or more living biid>s, the buds, 
by sending out leafy shoots, may keep the branch alive until a callus has 
been formed and the deal cells at the end covered over by a wmiind- 
t issue. 

If, on the other hand, the cut stump carries no buds, the tissues 
shrivel up and die, and a ring of callus is formed at the base of the 
stump, but as the new tissue formed by it has to push its way up under 
the old dead cortical tissues adhering to the stump, healing is slow and 
decay may set in before the wound becomes covered ; hence the necessity, 
in pruning and cutting off branclis, to cut them as close to the parent 
stem as possible, so that the callus tissue may meet with no obstacle in 
growing over the wounded area. Clean-cut '^vounds heal iiiiicli more 
quickly than rough, jagged ones, and it is hence advisable, when large 
branches are cut off wdtli a saw, to trim the exposed cainbiom edges with 
a sharp knife or ehiseh It is also a good plan to assist nature in 
preventing the decay of the dead wood by painting the exposed surface 
over with Stockholm tar or other antiseptic dressing. 

A.—(2) Stems of Monoootylei>ons. 

General StrucHire ,—In a transverse section of a typical monocotyle- 
donous stem, such as that of a palm, the vascular bundles, instead of being 
arranged in a ring, are found to be irregularly scattered through the 
general ground tissue. (Plate 208.) Usually the cortex is very narrow, 
a marked pith is rarely present, and, owing to the scattered nature of the 
bundles, medullary rays are absent. There is a gradual transition, how¬ 
ever, from the dicotyledonous to the monocotyledonous type, and in some 
cases, as in many grasses or sedges where there is a large central hollow 
or pith, the bundles may be confined to a narrow outer ring of ground 
tissue, and in some eases may even be arranged in a single ring round 
a central pith. ■ 

The wood usually lies in the form of a V, the annular and spircil 
vessels lying at the apex of the Y, and one or more lax'ger pitted vessels 
lying on either arm, the whole accompanied by more or less wood 
parenchyma. The phloem tissue consists of sieve tubes and companion 
cells, and lies more or less between but a little above the large pitted 
vessels.' ; 

As previously stated, the bundles are closed—i.e., they contain no 
meristematic tissue or cambium, ’and hence' secondary growth in thickness 
^oes not occur, no further change taking place after the complete develop- 
;fceht'of'the primary vascular cylinder. On this., account' the stem may 
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be not only of iiiiieli tlie same tMekness tlirougiiont; but ilie iippm^ part 
may be larger than the lower, as may be seen in mail}-' large grasses, 
such as MaizCj Siigar-eane, &e. This is clue to the fact that siicli sterns 
soon reach their inaxiimiiii deyelopment in thickness at the base, a.ncl the 
portions formed later may receive more food and attain a greater iliick- 
iiess. This style of growth produces a rather unstable structure, but on,e 
hrmiy anchored in the soil by oblicjne roots, which often, as in the l\Iaize, 
Screw Pine {Pandamis)^ &e., take the form of props or stilts. In many 
large Palms the base of the stem is often more or less expanded: this is 
vine to distention of the ground tissue. 



Plate 20S. 

Tkansversb section through stem of Johnson Grass (Sorghvni halepensc). 
AIiicli enlarged. 

B,S.f bundle sbeatli; C., ground pareneliyma; CiL, cuticle; Sc., s^trengtlieiiiug zone 
of selerenchyma j F.B., vascular bundle. 

Lettering on left for the parts of a single vaseular bundle: a, pitted vessel 
of xylem; h, sheath of sclerenehymatous libres (bundle sheath); c, pliloeni; 
d, spiral and annular vessels (pi*otoxylem) plying between the bimdlos is a 
certain ainoimt of sylem parenchyma. 

[After Breakwell in ^‘Agricultural Gazette of New South Wales.’’], 

Special Strengthening Tissue *— Though no true bark is formed by 
most Monocotyledons, Just' below the epidermis the ground tissue is 
strengthened; the individual bundles are also usually surrounded by a 
sheath of hard tissue or selerenchyma wiiich considerably strengthens tlie 
stem., When especially well developed, ■ as in Palms, these hardened 
masses'Show up on'transverse section as 'a number of small, hard, black 
areas, and give to, their wood „the distinctive strength and beauty that 
make them 'in demand for .walking-sticks, &c., 'To the same' tissue is also 
due the strength of such well-known fibres as 'Sisal Hemp, New 'Zealand 
PlaXy and Manila Hemp— all obtained from monocotyledonoiis plants. 
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Longitudinal Course of the Bundles .—In the Monocotyledons the 
handles do not run parallel to the surface of the stem. From the base 
of the leaves a namber of bundles can usually be traced into the stem, 
first passing obliquely towards the centre, and then curving outwards 
again towards the surface, passing through one or more internodes and 
eventually coalescing with older bundles in the lower part of the stem. 
As the numerous vascular bundles or leaf traces penetrate the stem to 
varying depths, transverse sections show the scattered arrangement 
characteristic of the Monocotyledons. 


B.— ^Eoots. 

General Structure ,—The arrangement of the vascular tissue in roots 
is very different from that which prevails in stems. The xylem and bast 
strands of each bundle separate as they enter the root. A transveirse 
section of a young root shows a number of bundles, but instead of each 
consisting of wood and bast elements, as in those of the stem, each consists 
of xylem or bast only, the xylem bundles alternating with the bast 
bundles. 

A further differentiation lies in the fact that development of the 
primary wood proceeds inwai'ds, not outwards as in the stems. This is 
due to the vascular strands becoming twisted upon themselves as they 
pass from the stems into the roots. 

Secondary GroiotJi in Thickness .—In roots secondary growth in 
thickness proceeds at the same time as similar growth in the stem. When 
secondary growth is about to begin, cambium plates appear to be brought 
about by certain cells of the general ground tissue opposite to each bast 
strand becoming meristematic, and thence, owing to more cells becoming 
active, the cambium plates extend laterally on either .side till they meet 
opposite the xjdem bundles and thus form a continuous cambium ring. 
This ring—as in the stem—-gives rise to x}dem elements on tlie inner and 
bast on the outer side respectively. 

Certain cells of the cambium ring—those opposite the xylem strands 
—instead of giving rise to secondary" wood and bast, usually produce 
broad medullary rays of parenchymatous tissue. Smaller secondary rays 
are also formed. The wood in old roots is, as a rule, more porous than 
that formed in stems, but otherwise root-wood and stem-wood resemble 
each other very closely. 



Plate 209. 

Biagbam to Illustrate Secoxdart Thickekixg in Roots. 

A. —Transverse section of a veryjoiimg root. ■ 

B. —The same whea cambiiim has formed a continuous, band. 

U.—After secondary thickening^ has been in progress some'time. 

^ b, prmary bast; secondary bast; o, primary cortex; ea, cambium: m, primary 
. medullary ray; p, perieycle; r./i^root-bairs; a?, primary xylem;' secondary 
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Growing Point —In tlie stem tke tender growing point is protected 
by rudimentary leaves; roots, of course, produce no leaves, but tlie 
gromng point as it pushes downwards through the earth is protected by 
a mass of tissue known as the I’oot-eap. 

The outermost cells of the root-cap are eoiitiiiiioiisly dying- away, 
but as quickly as they do so other cells are added by actively dividing 
meristeniatic tissue in the Imver part of the cap. A little distance beliiiirl 
the growing point are found the root-hairs; as previously explained, 
these are elongations of some of the epidermal cells, and they adhere very 
ciosefy to the particles of the soil, absorbing v/ater and food substances 
held ill solution in it. As a rule, they live for a very short time, being 
quite absent from the older parts of the root, but as new hairs are 
continuously being formed belihid the growing point as the root gi ows 
downwards, a large absorbing surface is always inaintained. 

C.—^Leaves. 

The leaf is composed of general ground tissue traversed by vascnilar 
bundles, and the whole is covered by an epidermis, all of which are 
continuous with the corresponding tissues in the stem. The vascular 
bundles pass into the leaves from the stem without twisting, so that we 
find the xylem lying towards the upper and the bast towards the lower 
face of the leaf respectively. On entering the leaf, the vascular biinclles, 
instead of running along definite lines as in roots and stems, liraneli and 
rebranch in various ways, traversing the general ground tissue as veins; 
as they pass into the smaller veins or veinlets, however, they lose all the 
xylem and bast elements of a typical bundle with the exception of one or 
two small spiral vessels or traelieids. The bast elements also undergo 
reduction as the end of the bundle is approached, the sieve tubes and 
companion cells being replaced by single long cells whieli extend as far 
as the xylem elements. 

The bundles are closed, there being no need, in members of such 
limited growth as leaves, for a cambium actively pi^odiieing ivood and 
bast. 

Epidennis. —The epidermis, with few exceptions, consists of a siugie 
layer of cells which fit closely together without any intercellular spaces, 
except that here and there special openings occur. These are the 
stomata (Plate 210), and if the epidermis be removed and examined 



Plate 210. 

Stomata on Leaves of Eucalyptus. 

A.—Surface view. B.—longitudinal section, 

u, aperture; e, cuticle; epidemiis; g, guard cells; p,' palisade parenchyma-;: 
a. stoma; a.o., suhstomatal cavity, 

[Adapted from illustrations in E. V. Mueller’s ^'EucalyptograpMaU’] 
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under the iiiiero^^eope each stoma will be seen to consist of two sausage- 
'.shaped cells—termed guard-cells—lying lengthwise alongside one another, 
with a narrow slit or small opening—the aperture—between iliein. 

The guard-cells can alter their form so as to increase or decrease 
the size of the opening, elosux^e of the aperture acting as a means of 
preventing excessive evaporation j thus the stomata play a most impor¬ 
tant part in regulating the amount of watex--vapoiir given off by the 
plant, and naturally indirectly, if not directly, act in response to varying 
eonditions of the atmosphere. They also act as a means of coimnunieatioii 
between the inteinial tissues and the external air, each opening into a 
substomatal cavity or air-chamber which is in communication with the 
ill ter cellular spaces in the ground tissue. 

The stomata, though they may occur oxi the softer paihs of steins, 
are, practically speaking, confined to the leaves and principally to the 
under surface, the upper surface of the leaf in most plants possessing 
none or veiy few stomata. In leaves placed vertically, however, as in 
many Aiistinlian trees—e.g., adult leaves of Eucalyptus, pliyllodes of 
Wattles, &c.—the stomata are equally distributed oxi both surfaces. 

In the leaves of plants which naturally groxv in dry country, the 
stomata—evidently with the object of eonseiwing the water moisture 
within the plant—ai’e pintected in various ways. This may be effected 
either by the natural clothing of the plant, by being sunken in little 
cavities or crypts, as in some Honeysuckles (Bmihsia), or they may be 
protected by the rolling back of the edge of the leaf, leaving only the 
midril) exposed on the under surface, as in the Wedding Bush {Ric4}io~ 
car 2 }tis''}. &c. • 

Ground Tissue ,—The general ginund tissue of the leaf is termed the 
mesophyll, and in the ordinary type of leaf is usually marked off into 
two distinct regions—(a) the palisade tissue in the upper part, and (&) 
the spongy tissue in the lower. 

The palisade tissue is composed of one or more layers of elongated, 
somewhat columnar cells lying closely packed together, with none or 
feW' intercellular spaces between them ,* the spongy tissue, on the other 
hand, is composed of loosely-packed cells of very irregular form, and 
with nuineinus comparatively large intercellular spaces between them. 
All the cells of both the palisade and spongy parenchyma are provided 
with ehloropiasts; they ai'e, however, more abundantly produced in the 
former than in the latter, which, together with the absence of large 
intercellular spaces, accounts for the genei'ally prevailing deeper colour 
of leaves on the upper than on the lower surface. 

In leaves wdth a vertical'position, such as those of Eucalyptus, the 
palisade tissue, in place of being developed only towards one surface, 
is equally developed on, both sides of the leaf, vitli the spongy tissue 
occupying a strip in the middle. The same condition is seen in the leaves 
of some Tea Trees, phyllo'des of Watties, &e. A similar structure is seeh 
" in terete leaves, such as those of the needle-leaved species of Hakea, the 
' round pliyllodes of certain Wattles, &e., but here the palisade tissue 
. encircles a central mass of spongy parenchyma. 

'' Lmves of 'Cmiifers^—The leaves of Conifers show marked differences 
in structure from those of'Other'trees (Angiosperms). ■ The leaf of any 
eommon pine (Pimis) may be taken as a type, and, though other getiera 
show considerable,diversity from this, the same general characters are 
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more or less retained through the whole family. The epidermis consists 
of a single layer of thiek-walled cells interrupted here and there by the 
stomata; the guard-cells are sunk slightly below the level of the epidermal 
ones and open into a cavity. Immediately below the epicleriiiis is the 
hypoclermiSj consisting of a layer or layers of strong cells particularly 
well developed at the corners of the leaf and interrupted at the stomata. 
The general ground tissue is not differentiated into palisade and spongy 
parenehyinaj and the ceils, 'which are rich in cliloroplasts, as in the lenves 
of other plants are packed closely together without large air spaces. 
Situated in the niesophjdi are a number of resin-passages. Situated 
approximately in the centre of the leaf are two vascular bundles 
embedded in a mass of parenchymatous tissue eoiitainiiig no chlorophyll; 
this is the many-layered pericycle, and the whole is .surrounded by a 
more or less conspicuous endodermis, or bimdie-sheath. 



Plate 211. 

Le^ives in Transverse Section. 


J .—Ordinary bifacial or broad-leaved type (after Smitli and Smith in Biilletiu 
No. 218, College of Agrieiiltnre, XJniversity of California, U.S.A.). 

—Darwinia fascieuiaris, Tound pT centTiG tyjpe. 

C.—Melaleuca genutifoUaf isobilateral type. (B. and G. after Baber 'and hi 

the Journal and Proceedings of the ■Boyal'Society of New 'South 'Wales.'’*) 
€, ejddexmis; g, oil-glands; m, mesophyll ■ or spongy 'tissue; ' p, palisade cells^; 
s. stoma; ly.h., vascular, bundle. 

[All figures enlarged to' a considerable extent.] ' 
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Plate 2I2. 

■ Leaves of Conipees. 

Top Figure: Transverse section (diagranwnatie) tbrouo'h nf 

[Both figures enlarged to a considerable extent. Bottom fieri,re 
after Baker and Smith.] *= 


As previously stated, other Conifers show considerable diversitv 
the Pines of Australia” (Sydneyf lSlO) ^ Keseareh on 
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In Oalliiris (Australian Cypress Pines), tlie eoiaiiionest and most 
widely spread genus, tliese authors haue shown that the leaves:—which 
■occur ill whorls of three—are for the greater part of their length 
deeiirrent on the branehlets; the stomata are confined to the ventral 
surfaces, being found in the grooves formed by the deeurreiit leaves, the 
e[uder.inis consists of one or rarely more rows of epidermal celk, and 
iiiimediately below the epidermis is a one or two layered liypoderiiiis. The 
cuticle changes in character on different parts, on the back or outer edge 
of the leaf it being of the ordinary type, but on the vertical surfaces— 
i.e., where the stomata are situated—it becomes broken or changes into 
little papillose projections, whose function is probably to act as secondary 
guard-cells to the stomata. The inesophyll is differentiated into palisade 
and spongy parenchyma, and in the centre of the latter occurs in each 
leaf one usually large oil-cavity. The leaves themselves contain no 
vascular bundles, but in the centre of the branchlet on ‘which they are 
deeurreiit are three wedge-shaped bundles surrounded by an endodermis 
and accompanied by more or less transfusion tissue. 

Fall of Leaves .—When leaves are about to be shed, a layer of eork 
is formed at the base of the leaf-stalk and continuous with the periderm 
of the stem. The fall of the leaf is due to a layer of cells situated at the 
base of the leaf-stalk and immediately above the recently formed cork- 
layer becoming disorganised owing to the stoppage hy the cork-layer of 
supplies of moisture from the stem. When the leaf falls, the cork la^^er 
that "was formed protects the internal parts of the stem from injury, and, 
further, the cavities of the sieve tubes and vessels may become sealed 
with gum or cork. 

' On the sear left on the branch by the fall of the leaf may be seen 
the closed ends of the vascular bundles wiiieh originally ran from the 
stem to the leaf. The shape 0 ‘f the scar and the distribution of the 
bundles vary with the different species, and the leaf sears on a twig are 
often useful guides in helping to determine the species to which the twig 
belongs. 

D.—Development op Secondary Members. 

Young shoots first make their appearance on the growing points as 
miuiite humps, due to the growth and division of actively dividing cells. 
As tliese grow, the young epidermis increases in area, but as its cells 
divide in one direction only — yiz., at right angles to the surface—^it does 
not increase in thickness. 

Young secondary roots do not arise in the superficial tissues, but 
originate in the fundamental tissue of the parent r'oot. 

When a young root is about to be formed, certain cells become 
nieristematic and a growing point is produced. The young root has to 
bore its ivay through the tissues lying, between it and the exterior of the 
parent root: this is accomplished, not by purely mechanical means,.but 
1 ) 3 ^ chemical action. Certain cells of the epidermis and sometimes one 
or two layers of the cortex form ’.a.sort of cap over the growing point; 
the cap so formed is knmvn as the, digestive sac, because its cells secrete a 
ferment which breaks down or digests the walls of the overlying cells so 
that the young root is able to reach the surface. 

[to be continued.] 
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Some Peculiar Feeding Habits of Stocl^ and 
What They Indicate. 

W. B. WINKS^ B.Se.j A.A.C.I.^ Analyst, Agricultural Cliemist^s Laboratory.* 

|N order to study peenliar feeding habits of stock, it is necessary to have 
^ some idea of what has been going on in our pastures since man first 
introduced sheep and cattle into areas previously supporting only native 

animals. 

The original pastures grew, died, and decayed, and on decaying 
returned to the soil the mineral matter taken from it during their period 
of growth. Along with the mineral matter, which,is derived entirely 
from the soil, nitrogenous matter derived partly from the soil and partly 
from the air also found its way back to the soil to supply later pastures 
with their necessary food. The virgin grass lands thus became increas¬ 
ingly fertile, as practically nothing was being removed from them, and 
extra nitrogen from the air was being added to them. Long years of 
grazing have brought about many changes. Instead of the vegetation 
decaying and being returned to the soil, it is consumed by the stock, tli,e 
non-digestible portion being returned with the excreta, but much of the 
mineral matter goes to form the skeleton of the animal and the other 
organic matter to build the body. 

It may be explained here that the ash of the grass consists of the 
mineral matter, while that portion wiiich burns awmy is the o!*.gaiiie 
portion. When the animal is sold the elements derived from the sail are 
removed with it, and no corresponding replacement takes place. Witii 
the death of the animal the nitrogenous matter is quiekly returned to 
the soil, but the mineral of the bones only becomes available over a fairly 
long period. 

Add to these factors the cutting up of the ground surface Ijy the 
hooves of the stock and the consequent surface’ erosion, and it will be^ 
evident that our soils are gradually being depleted of their available- 
Biineral plant food, and this depletion must be reflected in the pastures 
themselves. 

We noiv find the animals which depend on these depleted pastures* 
for their existence eating substances altogether foreign to their natural 
diet, and it is these peculiar feeding habits that form the subject of 
this article. 

The first peculiarity that w'c wdll notice is the bone-chewing habit. 

TMs habit is quite common on many oi our Australian stations 
and dairy farms, but for a long time did not cause any serious concern 
to the stockowner, although it seems to have been early recognise*! that 
it, indicated some deficiency in the natural pastures. It does imt seem 
to have been recognised until recently in Queensland that bone-eliewingv 
oiy rather its causes, could have anything to do with the unthrifty 
coiiclitioii of stock. 

Bones consist for the most part of calcium phosphate or, popularly 
t'*-phosphate of limed^ and bone chewing, would naturally lead one to 
OTspeet that a deficiency of either lime or phosphorus in the ]:>astures 
is indicated. Phosphorus is an element which is not very abundant in 
most of our Queensland soils,■ and the' factors indicated in the opening 
pa ragraphs of this paper wmuld tend to bring about an actual defiVirm*y 

*In a broadcast talk from Badio Station 4QG, ,Brisbane, tbrougb 
' of tbe Australian Broadcasting Commission, 
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of this element after years of grazing and removal of stocky even where 
phosphorus deficiency did not originally exist. 

By chewing bones the animal attempts, to obtain that supply of 
phospliatic material so necessary for the building of the skeletoip and 
if the bones have been thoroughly weathered some benefits may even 
result from the habit, but if the bones are not cleaned by the weather, 
but have scraps of decayed flesh adhering, sickness and death may 
result. 

A disease known in South Africa as Lainsiekte, which results from 
tlie chewing of bones with adhering carcase debris, was the cause of 
serious stock losses until Sir Arnold Theiler in 1920 demonstrated that 
the disease was indirectly caused by phosphorus deficiency, and the 
feeding of phospliatic licks was found, not only a lire vent ive of the 
disease, but also resulted, to quote Sir Arnold Theiler, in •'Increase 
of milk yield of cows, better calves at birth, more rapid growfih of young 
stock, and superior fattening of adult cattle.’^ 

^Andeed, by focusing attention upon specific nutritional deficien¬ 
cies of South African veld, the disease (Lainsiekte) can almost be said 
to be a ^blessing in disguise.’ ” 

The habit of bone chewing thus indicates phosphorus deficiency, 
and it can be cured by feeding phospliatic licks. 

That pliospiiate feeding is a payable proposition can best be 
indicated by quoting again from Sir Arnold Theiler in '^Phosphorus 
in the Live Stock Industry,” when he concludes: "In all areas where 
the soil and pastures are known to be deficient in phosphorus, it is 
profitable to feed bone-meal to practically all stock for the sake of 
improving condition and facilitating rapid growth. For cattle it is 
particularly advisable since two important diseases, lamsiekte and 
styfsiekte, can be prevented by liberal bone-meal feeding. When insur¬ 
ance against disease, increased beef production, increased milk yield, and 
more rapid growth of young cattle are all taken into consideration, it 
will be found that any expenditure on bone-meal is repaid many times 
over.” ' ' 

The next peculiar habit to claim our attention is that of flesli or 
carrion eating. 

This habit has been mentioned as incidental to the bone chewing 
habit, when adhering carcase debris was found to be eaten along with 
the bones. In the "Journal of the Council of Scientific and Industrial 
Eeseareh, 1933,” we find the statement that, "Botulism, i.e., 'Ptomaine 
Poisoning’ in sheep is now being regarded as being a source of greater 
economic loss than all other diseases affecting sheep in "Western Aus¬ 
tralia. It is due to the ingestion of toxic rabbit carrion.” Later we 
have in the same journal the statement by Mr. B. Murnane that "both 
cattle and sheep have been observed to eat raw fiesh,” and also that "in 
parts of South Australia cows have been seen eating' unskinned rabbits 
in traps, and sheep eating dead sheep and ^goannas.’ ” 

The habit of carrion-chewing leads to loss from what is popularly 
known as "ptomaine poisoning,” and, if only for this reason, an 
endeavour should be made to overcome the depravity. 

It has been proved that any long-continued deficiency can cause 
almost any peculiar habit, but an investigation of the cause of carrion 
eating by Mr. Murnane led to the conclusion that ''^sheep'kept on aAiet 
low in protein will eventually resort to flesh eating to correct the 
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dencieney." and that “the return to a ration containing an adequate 
,siippiy protein soon overcame the depravity.'' 

Flesh or carrion eating has not been reported as a serious disorder 
in Qiieenslaiidj but what resembles this depravity occurs in the Maraiioa 
district. This is what is known in the district as caterpillar eating, but 
is really the eating of the larvae of the sawfly. The sawfly larvae feed 
on tile leaves of the silver-leaf ironbarks, and come to the earth' to 
pupate. In times when the larv;^ are plentiful the trees are stripped of 
their leaves, and the starving larvse fall to the ground and perish. They 
are eaten both in the live and dead state by cattle, and cause death in 
less than twenty-four hours. 

The cause of this habit is being investigated, but there are many 
apparently contradictory aspects of the problem which render a positive 
.diagnosis of the cause, at the present time, a matter of difficulty. 

There are indications, however, that this habit iiiaj" be due to 
pliosplioriis or protein deficiency, and if so the use of phosphatie licks 
and a protein concentrate such as linseed, or cottonseed meal, should 
help to overcome the trouble. This could be tried with advantage during 
the outbreak that is .threatening at the present time. 

The dirt-eating habit is the next to come before us in this paper, 
and this habit is probably more prevalent amongst stock than is generally 
recognised. 

Dirt or soil is a very complex mineral substance, and may contain 
practically all the known elements, so that the lack of any element may 
be responsible for this habit. 

When the fact that animals did eat dirt was first recognised, it was 
generally thought that salt was the substance lacking. This was probably 
due to the fact that salt is often present in sandstones licked by stock, 
but in parts of Queensland stock have been observed to leave salt troughs 
and eat mud from creek banks, indicating that in some cases at least 
salt is not the mineral that is deficient. In this same district the ashes 
of burnt logs are eaten with evident relish. 

The dirt-eating habit may, however, be the result of phosphorus 
deficiency, or of a deficiency of iron, lime, or other mineral matter. 

The foregoing wiH serve to show that peculiar feeding habits of 
stock generally indicate a deficiency in their feed, which may lead to 
actual death or at least retard the growth of the animal. 


STAGGER WEED AMD MINT WEED. 

At the present time stagger weed is beginning to evidence itself as a weed of 
CBltivatkm, in southern Queensland, and every winter and spring large numbers 
of speeimens are received from farmers who are under the impression it may ])e 
the.mint weed that has been proved by feeding tests to be poisonous to stock, 
and in consequence areas of winter feed badly infested with this weed are often 
withheld from feeding off. ■ 

^ Though frequently called mint weed, and wild mint as well as stagger weed, 
'It can, be aistingu.ished from the poisonous variety in being of a more or less 
yellow-green rather than sage-green colour, and 'having short, round, not narro'w 


^ Stagger weed is only harmful when fed to working horses or travelling stock, 
animals ^ha%-ing to be excited in some way before any effects are notk As 

.Indicated hy the.local name the symptoms of disorder are a marked twitching, 

SrSecled 
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Dairy Winter Fodder Trials, ]\i!acl^ay District. 

Ifr. (7. S. Clydesdale, Senior Instructor in Agrimlture, reports 
(21st A-u^gust, 1936) :— 

^IIE experiments were established with the view of demonstrating to 
^ the dairy farmers throughout the Maekay district that the growing 
of these crops during the winter months can be carried out snceessfiiiiy, 
thereby supplementing pastures to tide their dairy herds over the leaner 
periods of the year. 

At this season of the year feeding becomes necessary, due to the 
fact that the natural pastures become dry and of little value to cows 
in full profit. 

Again, values for cream usually rise, and to recewe the full benefit 
of these high prices it is necessary that some class of succulent feed 
be supplemented to gain the full advantage of this increase. Further, 
if this practice is followed, the cow's will be kept in good condition during 
the cold months, and it may be expected normally that an increase in 
supplies will be forthcoming immediately when fresh growth is made 
by the natural grasses. 

Under ordinary conditions, where no provision is made for winter 
feeding, the cows become low and weak, and some months elapse before 
they are back to normal. 

The experiments conducted were designed to ascertain the most 
suitable crops or crop mixtures for the district, and to demonstrate 
that the methods, as practised, were within the reach of all dairy 
farmers. 

The plots were arranged for on the property of Mr, E* S. Abell, 
Blue Mountain. The land selected was forest, and is a deep alluvial 
type of light-brown loam, which has been under crop for the last two 
years. As there is no official rain-gauge in this district, the nearest 
station, Sarina, is quoted. The approximate distance being twenty 
miles, some variation' in the precipitations may be expected, due to 
the fact that Blue Mountain is approximately 1,000 feet above Sariiia, 


Month. 

Eaikpaul, Saeina. 

Points. 

Wet Days. 

January 

98G 

19 

February 

.. .. 3,870 

21 

March 

, . .. .. 2,904 

19 

April, .. 

. 53 

. . 5 

May 

. .. 183 

9 

June .. 

. 833 

12 

July .. 

. 58 

8 


The heavy falls experienced during February and March, amounting 
to 67*74 points, caused considerable damage and delay in getting the 
land prepared for the' experiment. 

It was originally intended to plant out the plot during the latter 
end of March or early in April, but this work was not carried out until 
the first tveek in May, which, under the circumstances, was rather" late 
to expect marly supifiies of winter feed. 
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Tlie area comprising 2 acres with eight plots each I* acre was 
planted with the following varieties, viz.:—Floreiiee wheat,' skinless 
barley, helali oats, and canary seed, w^hile in the remaining plots these 
cereals w^ere planted wdtli a mixture of Dun field peas. 

The w^eight of the seed planted, in the order named above, was 
45 lb., 40 lb., 40 lb., and 10 lb. per acre, while the four mixture plots 
contained the following weights per acre:—Florence wheat 30 lb., peas 
20 ib,; skinless barley 30 lb., peas 20 lb.; belah oats 30 lb., peas 20 lb.; 
canary seed 7 lb., peas 20 lb. The total cost of the seed for the eight 
-J-acre plots aggregating 2 acres was 11s. 9d., the seed for the four 
straight plots costing 5s. 2d., and that for the four mixture areas 
6s. 7d., excluding freig'ht from Brisbane. 



Plate 213. 

Crop of Ploreiiee wheat. Planted 7tli May, 1936. Photogi’aphed 28tli July, 1936. 
Crieen weight 13 tons 10 ewi:. per acre. 


CMMvafimi,--The land was prepared as soon as conditions became 
favourable for the work. Ploughed early in April with the single disc 
plough, and harrowed; towards the end of April cross-ploughed and 
harrowed, and prior to planting wms reduced to a fine tilth by means of 
a spring tooth cultivator harrow and roller. 

In the sowing of the seed the usual practice of broadcasting was 
followed, as no seed drill was available. When used in mixtures the 
pea soivn first and a spring .tooth used so as to give a good 
covering, and the cereals then sowm, harrowed, and rolled. This 
praetiee gave a good covering and compacted the soil, which resulted in 
a good germ'ination. ' 

All varieties made a quick, flush growth, and, with the exception of 
skinless barley, were particularly fx’ee from rust. 

; From the period of planting, viz., 7th May until the time when 
i.'^eights were Taken on the 10th August—fourteen weeks—the wheat 






iiilW 




Plate 214. 

Crop of Belali oats and Due field peas. Planted 7tli Mj 
1936. Green weight 16 tons 5 ewt. per acre. 


ly.. Photographed 2Sth 


Plate 215. 

Crop of Belah oats and Pun field peas. Planted 7th May. Photographed 28th 
July, 1036. Green weight 16 tons 5 cwt. per acre. 
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proved to^ be tlie most advaiieed. It bad attained a height of 5 feet, 
was perfectly healthy, and full of body in the foliage. It had just 
reached tlie stage when the grain was beginning the form in the glume, 
and wdthin a week or two wmuld reach its zenith as a green feed. 

Eemarkable growth wms shown also by the plots eontaiiiiiig oats, 
alone and oats wdth peas, the last named giving a return of the highest, 
tonnage on the acreage basis. 

A description of the plots is as follows;— 

Florence Wheat. —This crop made a very flush growth and attained 
a height of 5 feet, and wms free from all traces of rust; the flag was. 
broad and when inspected wms just coming into flower. 



Plate 216. 

Canary seed and Bun Held peas. Planted 7tii Alay, 1036. Photographed 2Stli 
July, 1936. Green weight 11 tons 5 cwt. per acre. 


Wheat and Peas .-—This crop presented a wonderful appearance, 
as the peas grew to the full height of the wheat and were out in flower, 
indicating that this mixture would be a more balanced ration than the 
wheat sown alone. 

Belah Oats .—This variety made rather quick growth, and •^\•hen 
inspected was 4 feet in height, and only an odd plant appeared in the 
shot-blade stage. _ Dark green in colour, broad flag, rather fine in the 
stem, and exceptionally free from rust. 

Oats and Peas.—-Again the peas made a flush growth, and were 
noticeable throughout the w’hole area in flower. 

SkinUss Barley.—During the early stage rust appeared and the 
gi-owth was stunted, ^v^th the result that from a feeding point of view 
this crop was of little value. "When inspected it was only 18 inches 
high and commencing to die back. 

Canary Seed. — This wa.s muc-h slower in growth than the other 
varieties, and when inspected was about ! foot high. The stooling was 
very good, flag broad, and the stem inclined to be large but not coarse. 
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Cmmry Seed and Peas .—The peas were much quicker in grovriii, 
and praetieallr had possession of the area. Showed good feeding 
■Ciiialities. 

Ill c-aleiilating^ the weights, two portions each one square yard were 
taken from an average of the plot, and all vegetation on each area 
cut at mowing level and w-eighed. The a.verage of these two weights 
w^ere taken as a basis of the weights to the acre. 



Tons 

cwt. 

Florence wdieat 

. . 13 

10 

Florence wheat and peas 

.. 13 

0 

Skinless barley 

.. 6 

10 

Skinless barley and jieas .. 

.. 8 

10 

Belali oats 

.. 14 

10 

Belali oats and peas 

.. 16 

5 

Canary seed 

.. 11 

0 

Canary seed and peas .. 

.. 11 

5 


On 10th August a field day was arranged, and quite a number of 
farmers attended. 

m 


A GOOD LITTER OF PIGS. 

The litter record shown here was checked ofticialiy at Air. \V. T. Tatneii faiaa, 
Ciyiiipie, and is conshlered very satisfactory. 

This was the first litter of the sow ^^Gleuroy Alola^*; ten pigs were born and 
nine reared to eight weeks old, one pig being accidentally killed "when two wrecks old. 

LITTER RECORD. 

Owner, —W. T. Tatiiell, Greenbank Stud, Cedar Pocket, Gympie. 

Daw of LUter. —Tamw^orth, Glenroy A^iola. 

Sire of Litter. —Tamw^orth, Wattledale Glinker. ^ 

Litter Born on. —10th June, 1936. 


Tatwos .. 

1 

•> 

3 ^ 

4 

5 

1 

2 


4 

5 

Total. 

Average. 

Sexes 

B 1 

! 

B 

B 

B 

B 

S : 

S 

1 

S 

S 

S 


W'eight at— 

Xb. 

Lb. 

Lb, 

Lb, 

Lb. 

Lb. ' 

Lb, 

Lb. 

Lb. 

Lb. 

Lb. ; 

Lb. 

Birth .. 

3 

2 

3 

2 

2 

' 

24 

34 

2i 

• 24 

254 

2-5 

1 ivtek .. 

5 

5 

5 

4i 

n 

4| 

44 

, 

44 

44 

4 

45 

4'5 

2 Vv'eeks.. 

71 

7 



6 

7 

74 

04 


5 

'67 

6-7 

3 weeks.. 

11 

94 

10 i 

H 

8 

34 , 

104 I 


9 

1 ■ 74 , 

834 

9-2 

4 wii(‘ks.. 

131 

13 

1 

131 ! 

\ 

I3i ! 

m 

12 1 

14 

1 

! ’ZS 

12 

10^ ' 

113 ; 

12-5 








i 

' i 





3 vieeks.. 

19 

1 18 

20 : 

18 ' 

16i 

17 1 

194 ' 

1 ^ i 

IS 

164 

1024 

lS-0 







j 


i ^ 

1 ^ 





€) weeks.. 

20 

24i 

25 

25 

23 

23 1 

284 

*3 

224 

19 

i 

1 2164 

24-0 

7 weeks.. 

31 

251 

28- 

1 28 

27 

244 ! 

1 

, 31 

o 

< 

28 

24 

i' 

i 247 1 

!• ' 

27*4 

8 weeks.. 

i 42 

1 

*33 

35 

1 35 

36 

33 ! 

39 

I ■ 

31 

29 

1 313 

34*7 
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PIGS FOR PORK AND PIGS FOR BACON. 

L. A. DOWNEYj H.B.A.j instruct or in Pig Raising.’" 

^IIE question most frequently asked by pig breeders is ^'Wliat is the 

best breed of pig to useT*^ and one laiglit as well ask ^‘Wliat is the 
best make of motor truck to use?” for the answer depends on cireuiii- 
stanees, including the purpose for whieh the pig or the motor truck is 
required; a two-ton tip truck is not suitable for light parcel delivery in 
the city^ nor is a Large "Wliite pig suitable for a 60-lb. porker. 

Having decided on the purpose for which his pigs are to be grown, ii 
is possible for the breeder to select a breed or cross to suit his needs, but 
in Australia we are faced with a vast problem which must be attacked in 
a broadminded manner. Pig production in Australia has increased to 
such an extent in recent years that we have an exportable surplus over 
loeal requirements, and most of that surpluses being sold in Great 
Britain, and as we consider there is still room for expansion of our pig 
industry, we hope to sell more pork ou the English markets, which are 
the most important importing markets in the world for pig products. 
Competition is keen on the markets of Great Britain, and so Australia is 
keen to export the highest quality pork. 

Whilst there is a demand in England for pork and bacon pig car¬ 
casses weighing from 50 lb. to 200 lb., the greatest demand is for pigs 
weighing 60 to 80 lb. for pork and those w^eighing 130 to 160 lb. for 
bacon. In Australia, bacon factories prefer pigs for our local trade 
weighing 100 to 120 lb. dressed. Thus there are three optimum weight 
ranges for pig carcasses. Although weight is the primary consideration 
in the sale of pig carcasses, conformation and condition, which is 
influenced largely by the amount of fat the carcass carries, are very 
important considerations. For the light pork, light bacon, or heavy 
bacon trades,^the same general conformation and proportions of fat to 
lean are required, the weights only being different. 

A prime light porker should weigh between 60 and 80 lb. and have 
half an inch of back fat over the thinnest portion at the loin and not 
much more over the shoulder, it should have good length of middle in 
comparison to its weight, the hind legs should be well fleshed, and the 
forequarters, head, and neck should he comparatively lightbriefly, the 

♦ in a broadcast talk from Radio Stations 4QG, 
liaaaptoii, by courtesy of the Australian Broadcasting Commission, 
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carcass slionld cany a large proportion of ,leaii meat and a large pro¬ 
portion of tlie more valuable cuts, wMek are the middle piece and the 
hind legs. In this condition a pig is referred to as being finisliedj but not 
overfattened. 

The light baconer should have the same degree of finish and similar 
conformation at 100 to 120 Ih. dressed weight, its bacMat measuring 
three-quarters of an inch over the loin. The heavier baconer, which is 
used in England for curing as Wiltshire sides, should also have the same 
relative conformation and proportion of fat to lean, but it should reach 
its finished condition at 130 to 160 lb, dressed weight, and have one inch 
to one and one-quarter inches of fat over the loin. 

Now it should be realised that during its growth a pig increases in 
bone, muscle, and fat, but in the very early stage, about weaning time, 
the bony skeleton increases out of proportion to the muscle and fat; then 
a stage is reached during which the muscle increases at a greater rate 
than the bone and fat ; and then, as the pig approaches maturity, it lays 
on fat very rapidly and the growtlxnof bone and muscle is retarded. To 
secure that desirable balance between muscle, fat, and bone, which gives 
a prime carcass, it is necessary to slaughter the pig iviien it lias covered 
its frame with muscle and before the fat has increased too imieh. These 
stages of development are called maturity, and maturity in pigs is not 
the rate of growth, but the development towards that stage when fat is 
deposited in the carcass at a ver^' rapid rate. An animal may grow 
rapidly and yet be late in maturing, which means that it does not deposit 
much fat on its body until it is relatively old and of a heavy weight. 

Different types of pigs mature at different w^eigiits, and so the pig 
raiser, who knows the class of carcass recxiiired by the particular trade 
for which he is catering, is able to select breeding stock of a type to give 
porkers or baconers maturing at the most desirable weights, or con¬ 
versely to have his pigs in a finished condition when they reach marketing 
weights. The rate of maturing of pigs varies widely, but for con¬ 
venience we may consider three classes or types:— 

(1) That type which is ''‘finished’’ at light porker weights; 

(2) That which is “finished” at light baconer weights, and 

(3) That 'which is “finished” at Wiltshire baconer weights. 

While it is possible for a pig raiser to take any one of these three 
types of breeding stock and turn their progeny into prime finished pigs 
at light pork, light bacon, or heavy bacon weights, it is either 
uneconomical or impracticable for the average pig raiser to do so under 
average conditions, and therefore we must select a particular type of 
breeding stock to suit each particular market class. 

Bate of maturity is usually indicated by size in mature breeding 
pigs, and thus we refer to small, medium, and large types, and we speak 
of particular breeds as being of one of these types, but it is important 
to realise that there is a Mg "^riation of type within breeds as there is 
between breeds, and in s^electing stock the breeder must be able to 
recognise type irrespective of breed. By selection it is a comparatively 
simple matter to change the type of a breed; examples of this can he 
seen in the Berkshire breed, which may vary from a porker type in the 
average Australian Berkshire to a large bacon type in the Canadian 
Berkshire. The Tamworth breed until a few years ago was considered 
large bacon type, but the present Tamworth is of the medium type 
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suitable for tlie production of light baconers. These changes in type 
within a breed are due to the selection of types 'wliieli occur from 
enTirormiental infliienees and natural variation. 

Feeding and environment will alter somewhat the rate of maturity 
in pigs, full feeding and limited exercise causing pigs to fatten at lighter- 
weights, but inherited type has the greatest influence on the maturity, 
and therefore it is essential that pig raisers should use the correct type of 
breeding stock, for a typical porker is an overfat and chubby pig when 
lie reaches bacon weights and a typical bacon pig is bony and unfiiiislied 
wdien he is at pork 'weight, and the same differences apply between light 
and heaw baconers. 

Considering the variations in type within breeds, it is difficult tO' 
classify breeds, but as a general guide to farmers, I w'oiikl suggest 
that Berksliires and Middle Whites are mostly small porker type, Tain- 
wmrths are mostly light baconer type, and Large Whites are typical 
English bacon type. Crosses between these breeds may be used; for 
example, the Lai'ge White crossed with the Berkshire or Middle White 
gives a niediiiiii type pig to suit the light bacon trade. 

Mention should lie made of the TamwortinBerkshire cross which 
ffirs been famous for producing a light bacon pig, but wdtli the change 
in the Tamworth in recent years making it a smaller and quicker 
maturing pig, this cross is now finished at about 90 Ih. dressed -weiglit, 
and we find the Tamworth’ being used pure for light-weight baconers. 

Pig raisers must visualise the classes of pigs required by various 
trades, must then be capable of recognising type, irrespective oi’: 
breed charaeteristies such as colour, and remember that there are pigs 
for pork and x>igs for bacon, and unfortimateiy there is no such thing 
as an ideal dual purpose pig. 


A BUSH OHAIR. 



Four leiigtlis of wood, a bolt anj a eornsack are all that is ueedeJ to make this 
<'omfortable buftb eliair. Bolt three pkces of wood together at the top to form a 
tripod. Fasten the fourth piece, across two of the' pieces at a suitable height from 
the floor and tack or sew .one end of the.sacking to this piece and the other to top of 
the, chair. • . ,. ' ' 
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I TNSETTLED weather prevailed during the first week of September, 
^ resulting in some substantial falls on the far north coast, although 
elsewhere falls were of a light and scattered nature. On 8th September, 
’welcome storm rains occurred in the South-East and Dowms, many 
centres in the latter area receiving over an inch. At the time of writing 
(IStli September), indications point to further storms which will be of 
great benefit to growing crops. 


Wheat. 


After an almost total absence of rain during August, available 
moisture resources were rapidily nearing exhaustion, so that the rains 
referred to above may be said to have saved the crop at a critical stage 
of its growth. "Where the land wms summer fallowed, and due attention 
paid to the subsequent cultivation, satisfactoiy growth has been in 
evidence, and groovers are assured of satisfactory yields. Hurriedl3^ 
prepared land has to depend entirely on seasonal rains, and as August 
and September are usually comparatively dxj months fallowing is 
essential if high average returns are to be secured. 


The estimated acreage sown, 335,000, is approximately 35,000 acres 
ill excess of the previous season, and given favourable conditions during 
the present month and October, an over average crop can be confidently 
anticipated. 

Lucerne for Grazing. 

This plant is usually associated with rich alluvial flats, and districts 
possessing a high rainfall, where its response to such good conditions 
renders it the most profitable crop to grow. During recent years it has 
been found that lucerne will thrive under a much wider range of soil 
and climatic conditions in both New South "Wales and Queensland, where 
the possibilities of utilising it as a grazing crop are now being explored. 

Mr. 0. H. Defries, Instructor, in Agriculture, Roma, reports that 
Mr. Woodside, of Gniuguba, now has 300 acres under lucerne on the box 
flat country adjacent to Jundah Creek, and that he has been fatteiSing 
steers at a time when,the district generally lias been suffering from a 
severe dry spell. The oldest stand on this property is five years, ■ and 
its'growth is still vigorous. It is not surprising that in view ofAhis 
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siiceesB Mr. 'W'oodside intends tO' sow a fnrtiier 100 acres of lucerne. 
Tile lieayier clays and light pine lands of tlie Maranoa are naturally 
unsuitable for lucerne, but good stands have been established in brigaiow 
and belah scrubs. Where soil conditions permit, lucerne will be found 
an excellent crop for old wheat lands. The chief difficulty lies in secur¬ 
ing a good germination, which renders it necessary to make autumn 
sowings on thoroughly cultivated land. Hea.vy seeding is not required, 
as 3 to 4 lb, of sound seed per acre will be found sufficient for grazing 
purposes in the drier agricultural areas. 

Tobacco. 

In all districts tobacco gro'wers are preparing their land for the 
coining season \s operations, and indications are that, providing the 
season is a normal one. increased acreages will be placed under eroj.). 
In' view of the. fact that better quality leaf and yields are being obtained 
oil virgin land, large areas ai’e being cleared and ploughed. 

Following the successful protection of tobacco seedlings from blue 
mould by use of volatile gases, such as benzol, toluol, &c., vapour treat¬ 
ment demonstrations are to be conducted in the principal growing 
centres during the next few months. It should be realised that gas 
treatment varies greatly?- from fungicidal spray treatment in that the 
former is miieh more likely to be influenced by the environment in 
which the work is carried out- The eonceiitratioii of vapour, and lienee 
its efficiency when a certain amount of liquid is exposed is influenced 
by tlie prevailing temperature as well as the size of the covering over 
the bed, and the gas-tightness of the material of which it is constructed. 
Hence one may expect varying degrees of success at first when this 
method is adopted on farms, depending on seasonal conditions, and 
care given to the construction of beds, and regularity" of treatment. 

Cotton. 

The harvesting of the cotton crop has eontiniied at a surprisingly 
good rate during the past month, bringing the total for the season to 
the 24tli September, to 13,383 bales, 9,406 of which were ginned at 
Glemiiore and 3,977 at Wliinstanes. The gnades obtained'in the late 
crop have been particulaidy good, the eontinuanee of the dry windy 
conditions having allowed the top bolls to be harvested in a very 
satisfactory condition for cleaning up efficiently in the ginnery opera¬ 
tions, while the lack of rain has resulted in most of the cotton being 
of good colour. 

Seed distribution for the coming crop has continued at a good rate, 
the total issued to the 18th September being sufficient to plant at least. 
40,000 acres. The greater proportion of this seed has been of the 
varieties producing the short to medium staple harder'- bodied cottons 
,, now in demand by the Australian vspinners. Reports from most dis¬ 
tricts indicate that' preparation of seed beds is well advanced, consider¬ 
ing the 'dry conditions that have ruled. Good rains at an early?- date 
are ^desirable, however, not only to enable planting to be started in the 
Central district, but also to ensure of completion of seed bed preparation 
in all districts to enable the whole of the crop to get off to a timely 
t'., start. 
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Sugar. 

Rainfall in all cane areas was decidedly subnormal tliroiigiioiit 
September. In tlie far northern areas this was something of an 
aduantage, for it brought about a substantial improvement in the sugar 
content of the mature crop, while not seriously handieappiitg the young 
cane. 

Ill the Macka}'' district rain is urgently required to assist the grow¬ 
ing crop, while the Southern districts are passing through a serious 
drought, which threatens the spring plant cane and young ratoons; 
unless early rains are received in these parts, the 1937 harvest prospects 
will be seriously jeopardised. 


BEAN ANTHRA€NOSE. 

Some recent consignments of beans to tlie Brisbane markets have been l;>a(lly 
affected V’itli antbracnose. Tliis disease produces dark-brown, sunken spots on 
pods wliieli, under moist conditions, develop a Resh-coloured area in the centre. 
This latter consists of a mass of fungus spores by means of which the disease is 
spread. These spots mav be found in the field, or they may develop on an 
apparently healthy bean after it has been bagged. 

In the field, in addition to the pod, other parts of the plant are affected. 
The veins on the lower surface of the leaves may be killed and blackened. On 
the stem the disease may appear as sunken spots very similar to those found 
on the pods. In wet vreather spores are formed on these lesions, and it is by this 
means that tlie disease is si^read through a young crop. 

The fungus causing the disease may penetrate the pods and affect the seed. 
It may or may not produce obvious lesions on the seed, and thus diseased seed 
may be planted without a knowledge of its condition. When such affected seed is 
planted, the fungus forms the characteristic lesions on the young seedling leaves 
and on the base of the stems, and from these the disease spreads very qiiicddy 
through the crop in wet weather. 

As can be seen from the above description, the disease is carried from 
season to season on the seed, and affected seed may introduce the disease to a 
locality previously free from anthracnose. Thus, a first method of control is 
to obtain, if possible, seed from a source free from the disease. Failing this, a 
farmer may select healthy pods from the best areas in his own crop, and the seed 
can be retained from these. In making this selection care should be taken to 
eliniiiiate also any plants affected with the bacterial disease, halo blight. 

If the crop is diseased, it is well to remove and burn all refuse after the 
harvesting is completed, as the fungus can live over on the dead and decaying 
hean leaves in the soil. It is not advisable to iow, damp situations, 

nor to sow >too thickly. If a crop 'in, which■ there are, only a few diseased idants 
is worked while wet with dew or rain, the disease is spread very quickly by 
means of the spores carried on the clothes and implements. 

Spraying a bean crop to combat the disease is not considered to be an 
economic undertaking, but a small plot kept for the sole purpose of obtainmg 
disease-free seed could be sprayed to some advantage with 4-4-40 Bordeaux mixture. 

WThenever possible beans should be picked while the plants are dry. They 
should always be spread out in a clean place to dry thoroughly before packing 
or bagging. Any beans showing anthracnose develoi>ment at the time should be 
rejected. 
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FRUITGROWING IN QUEENSLAND. 

H. BAENES, Director of Fruit Chilture.* 

A LMOST every section of the fruitgrowing industry in Queensland 
offers opportunities for steady expansion, provided it is developed 
along modem lines. 

The Banana. 


Banana-growers are recognising that the old haphazard methods of 
husbandry have passed with the esiiaustion of virgin rain forest lands, 
and are settling downi to a system of more intensive cultivation and 
fertilizing. 

Although banana-growing has always been the most important section 
of the fruit industry in Queensland, its position of prominence will be 
challenged seriously soon, if present anticipations in respect of pineapple- 
growdng are realised. Pineapples possess advantages over bananas, not 
the least of which is that they can be canned and kept indefinitely, while 
bananas must be coiisuiiied as fresh fruit. 


The Pineapple. 

Becent investigations into pineapple matters in Queensland, carried 
out chiefly by Mr. Lewcoek, of the Pathological Braneh of the Depart¬ 
ment, have proved our cultural methods to be in need of a severe over¬ 
haul. In Hawaii, the average production per acre is about 500 cases; 
in Queensland, average production is about 200 cases per acre. The ques¬ 
tion which arises, naturally, is:'Why is Hawaii able to .produce such a 
higher average return—300 cases per acre more—^than Queensland is 
doing? Our soils are quite as suitable for growing pineapples, and 
growers use large quantities of fertilizers, as is done in Hawaii. In the 
past, it has been the practice locally to plant pineapples in rows 9 feet 
apart, using from 5,000 to 8,000 plants to the acre; in Hawaii the rows 
are planted & feet and less apart,'and from 12,000 to 16,000 plants are 

In a'broadcast talk from Badio Station, 4QGr (Briab,aiie) and 4EK (Rock- 
''vhampton), by courtesy of' the Australian Broadcasting Commission. 
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WEEKS ON END 


The success of SNO-MAN has 
meant new summer menus to 
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set to tlie acre. Mr. Leweoek's experiments have shown that, l)j reduc¬ 
ing the distance between the rows in Queensland and thus planting a 
greater number of plants per acre, not only is a greater yield of fruit 
obtained^ but, in conjunction with the use of proper fertilizers, a riiiicli 
more vigorous plant growdli is established for subsequent crops. The 
modern method of fertilizing pineapples is not to apply the fertilizer 
directly to the soil, but to scatter it in the basal leaves of the plants, 
W'hence it is ^vashed down to the tiny roots present at the base of each 
leaf, and thus absorbed directly by the plant. Naturally, only water- 
soluble fertilizers are of value in this system. 

It has also been determined that, contrary to previous belief, an acid 
soil is most beneficial to successful pineapple-growing, while iron in the 
soil is essential for healthy growth. The application of sulphur to the 
land prior to planting supplies both these requirements, in so far that it 
lowers the p.H. value to a point favourable to pineapple growth and wilt 
resistance, and makes insoluble iron in the soil available to the plants. 
Grow’^ers who have adopted Mr. Leweock’s recommendations along these 
lines have demonstrated that it is quite possible locally to at least equal 
average Hawaiian production. 

So far as markets are concerned, Australia is absorbing almost the 
whole of Queensland’s present production, and the demand for the fresh 
and canned fruit and the various by-products is increasing rapidly each 
year. The British market also is open to us for the canned product. 
The present rate of exchange is favourable, and the Sugar Industry 
Concession Committee has made certain financial contributions which 
have helped considerably the export of any small surplus in past years. 
There is no immediate indication that the rate of exchange will operate 
adversely in the near future, and, even if it did, with greater efficiency 
in production, the added advantage of at least 100 per cent, better 
returns per acre would go a long way towards making the industry still 
a profitable one. That there is a definite market in Great Britain is 
proved by the results of the efforts made last year by the Committee of 
Direction of Fruit Marketing. Negotiations were entered into with a 
large firm of distributors in England to handle Queensland canned pine¬ 
apple, and wuthin several days orders were placed for three or four times 
greater quantity than was available, and at a price favourable, under 
present conditions, to the industry. 

Tropical Fruit Salad. 

A popular by-product of the Queensland tropical fruit industry, 
which, during the past two or three years, has met with a big demand, is 
tropical fruit .salad. The salad, which is put up in cans, eompri.ses a 
blend of several well-knoum fruits, including pineapples, papaws, passion 
fruit, and baiian.as. The salad is delicious, and is certain of a^far' greater 
market as it becomes more generally known. The marketing of this 
product has naturally created a greater outlet for papaws and passion 
fruit. 

The Papaw. 

The quality of the fresh papaw is becoming recognised more 
widely in the Southern States, and.the fact that improved transport 
facilities, now enable it tO' he carried in perfect condition to Melbourne 
has created an increased demand at good prices. 

20 
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Fassiom Frnit. 

Passion'friiit products are becoming popular in Britain, and are 
being used in many ways. Cocktail mixers and coiifeetionery inamifac- 
tiirers are using considerably greater quantities of tbe j-oice each year, 
and it is important that Queensland growers should help meet the new 
demand. 

Citrus Fruits. 

Production of citrus fruits in this State does not equal local eoii- 
siiniptionj and considerable quantities are, of necessity, imported each 
year. Districts where irrigation is available are most suitable for the 
expansion of production of this fruit, which is very subject to the 
retarding effects of dry weather. 

The Strawberry. 

Strawberry-growdiig is a sound occupation for orehardists until only 
comparatively small farms. An excellent outlet exists for this berry, 
both in its fresh state and for factory pui^poses. Fresh berries are now 
being forwarded siieeessfull}" to Victorian markets, wdiere good returns 
are received. 

Some newer branches of fruit production iii Queensland wdiieli call 
for more attention by orehardists are maeadamia nuts, avocados, 
mangoes, and dates. 

The Australian Nut. 

That the maeadamia is the finest nut growm in the world has 
become a much-used phraKse during the past few years among those closely 
associated with the development of this branch of horticulture. It is 
true, nevertheless. There are markets for macadamias in several parts 
of the wmiid. The old argument that the hard thick shell would always 
have a detrimental effect on its popularity has been put on one side by 
the discovery of natural thin-shell types growing in coastal scrub lands. 
Several types of crackers have also been invented, the latest of which is 
claimed to crack a hundred nuts per second without damaging the kernels. 
With the existing demand, the two or three hundred acres which it is 
estimated are now being grown cannot hope to supply the market when 
they come into bearing, and there is room for many more trees. 

The Avocado. 

The avocado is a fruit still unfamiliar to most people, who, when they 
first taste it, are not keen on its flavour. Those, however, who know the 
avocado well will assure them that at the second and third tasting they 
will commence to like it, and then begin to demand it. The avocado is 
really something different in the fruit world. It has been described as 
^^The Fruit Sensation of Modem Horticulture,^^ and one of the greatest 
sources of food supply which the tropics have to offer. Up to the present 
only a few orchards have been planted in Queensland, and most of these 
are not yet in bearing. The limited supply of fruit now marketed is 
yielding exeeptionally high prices to the growers. As production 
increases, the prices will come down, of course, when the public generally 
mdli have a better opportunity of becoming interested in the fruit, which 
in turn wdU naturally result in a bigger outlet. 

The Mango. 

The mango is a fruit which will grow in almost any part of Queens¬ 
land. ' It grows freely from .seed, but as the progeny very rarely,' if ever, 
yield fruit of quality equal to the parent, the result is that many poor 
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varieties are now grovii. Some enterprising orcliardists of recent years 
liave concentrated on tlie production of only the better types, and are 
able to export tliein sneeessfiilly to the big cities of the South at good 
prices. There is room for a greater production of these choice varieties, 
which mil soon oust the poorer sorts which at present dominate the 
market. 

Dates. 

It is interesting to note that 9,000,000 lb. of dates are imported into 
Australia each year. It has been demonstrated that in WesteiTi Queens¬ 
land dates grow and ripen their fruit to perfection. The main require¬ 
ment is plenty of water, and wherever bore water—which at present is 
flowing away in millions of gallons—^is available, dates may be grown to 
excellent advantage. 


SOME TROPICAL FRUITS. 

No. 12,—THE COCHIN-GORAKA. 

vS. E. STEPHENS, Northern Instructor in Fruit Culture. 

^HIS fruit was introduced to North Queensland many years ago. and 
^ found conditions sufficiently congenial for its establishment without 
any great difficulty. It is a handsome tree of symmetrical appearance, 
and possesses value as a decorative foliage plant. As a fruit tree. 


Plate 218. 

Fruiting Habit of the CoeMu-goraka. 
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however, it is not a great success, althongli it crops heavily under 
suitable conditions. It is known, botanically as Garcima xanthocliymiis^ 
and is a native of Soutlieini India and Malaya. 



Hate 219. 

The Coekm-goraka, Gumma xanfkochymus^ approximately twenty years of age. 


In North Queensland the tree thrives on various types, of soil, hut 
appears to give best results on low-lying alluvial soil which maintains, 
a good moisture content hut yet is well drained. On the deep red 
volcanic soils it also does well, but does not make quite as vigorous 
growth nor yet crop quite so heavily. This may probably be accounted 
for by the tendency of our volcanic soils to dry out owing to the low 
.water table usually associated: with them.' 
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The tree is easily raised from the large fleshy seeds, wliieh geriiuBate 
most readily if sown in a bed of leaf mould kejjt well moistened and 
shaded. Root development is often somewhat sparse in the young 
plants, and growth for the first twelve months is rather slow. 


The growth of the head is naturally ^mmetrieal, and very little 
pruning is necessary to form a shapely tree. The leaves are large—up 
to about fifteen inches long by four inches wide—glossy^ dark green, 
and leathery, and of pendulous habit. They are produced, decussately 
on four-angled branches. The branches radiate from the central. main 
stem almost parallel to the ground. Fruit is borne in clusters, laterally 
on the larger and smaller branches. It is smooth-skinned, and when 
mature up to three inches in diameter. The shape is unusual, the body 
of the fruit being almost spherical, and the apex prolonged into a 
slightly depressed point, whilst the stem is set below, the central point 
on the other end. The axis of the fruit is thus offset towards the lower 


Plate 220. 

Tlie' Mangosteen, Garcinia mavhgostana, approximately twe,iity, years oW. 
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'side. Tlie ripe' fruit is of a bright orange yellow colour, and presents 
an attractive contrast to the deep green foliage. In North Qiieeiislaiicl 
the fruiting season is from July to Christmas. 

On niniiiiig a knife transversely round the fruit, the apex end may 
be lifted off, and the peculiar construction may then be noted. Beneath 
a tissue-like outer skin is a fleshy and juicy rind of the same yellow 
colour. ‘Within this a number of segments or “quarters!’ are disposed 
in similar fashion to the segments of a mandarin. .These are also yellow' 
ill colour—sometimes just a shade lighter than the skin. These con¬ 
stitute the edible portion of the fruit, and when thoroughly ripened 
are of a. refreshingly acid flavour. Before the fruit attains the bright 
3 mllow colour, however, the flesh is obnoxiously acid, whilst the fleshy 
rind at this stage is very astringent. Some segments of the fruit will 
be noticed to be larger than the remainder, and will be found to contain 
one large fleshy seed each. 

According to H. F. Macmillan, the Coehin-goraka is used for the 
manufacture of a yellow d^m. Both the bark of the tree and the skin 
of the fruit exude a bright 3 'ellow, stick}’' substance when injured, and 
ill Assam particularly this is used in d^'eiiig cloth. 

In Queensland this tree has been and still is confused by man}^ 
people with the niangosteen, by wTieh name it is frequently called here, 
any many people have planted it under the mistaken impression or 
false information that it was the mangosteen. However, altlioiigh it can 
claim relationship wdth the mangosteen, it is no more entitled to that 
name than a pear would be tO' the name of apple, for although the 
apple and pear belong to the one family they are distinct species. And 
so it is -with the mangosteen and Coehin-goraka. "While there may be 
some difRciiltj" in distinguishing the twm in young seedlings, 
the differences become more marked in the course of a year or 
two. The foliage of the Coehin-goraka is of a pendulous habit, giving 
the tree a drooping appearance, ivhereas the mangosteen' has upright 
grooving foliage, giving that tree an erect appearance. A reference to 
the two accompanying plates will best illustrate this difference in 
appearance. The fruit, too, are vastly different, both in colour and 
shape, as may be seen by the illustration. 


GliUSTEE OR PART-HAND PACKING OF BANANAS. 

JAS, S. GREGORY, Instructor in Pi*uit Packing. 

UOR some'years past packing in singles has been the general method 
^ ' adopted for .sending cased bananas to Southern markets. Tiii>s 
method' of packing wms encouraged by wlioiesaiers and retailers because 
it was thought that more fruit wrould be contained in the ease. The 
ripeners also found it more convenient when ripening, as it enabled 
them to remove individuai fruits which might ripen before the 
remainder in the ease. With full-hand packs this wrould have been 
difficult to do. Whilst bearing this in mind one cannot help believing 
that the extra quantity in the ease was really the main factor in the 
preference for packing in singles. This should now no longer be a 
serious consideration, as experiments with the same fruit have shown 
''that',a ''weil-packed ease of clusters contains the same amount of fruit as 
'When packed in singles. As an example, a test case 'packed in full hands 
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contained two dozen less bananas than when packed in clusters. Tlie 
clusters were then broken and packed in singles, and it was found 
there was a difference in content of only two bananas in favour of 
packing in singles. 



Plate 221. 

A Hand of even Emit wMck is very suitable for breaking into Clusters. 
See Plate 222 for Cluster Packing, 


With the disposal of the argument with regard to shortage of fruit, 
tbe reasons in favour of the cluster pack by far outweigh those in 
favour of packing in singles. It must also be kept in mind w^hen 
analysing the arguments for and against the various methods of 
packing that any extra work has to be done by the grower, and not 



Plate 222. 

Tlie same Hand of Eruit aS'm,Plate 221, sbowing:bow Emit wilt fit togetlier 
Ti’Iien pressure is applied. 
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by any others who handle the fruit after it leaves the plantation. The 
following arguments support the adoption of cluster packing:— 

1. When packing in singles extra labour and time are required 
than when packing in clusters. 



Plate 223. 

An uneven Hand wliieli would -require breaking into smaller Clusters of three 
or four. 


2. The risk of damage through bending the shanks of the bananas 
when breaking into singles is minimised. It is not necessai*y to break 
the shanks of any bananas, tlie small piece of the collar left on the 
hand after cutting from the stalk being the only thing that is broken. 



Hate "224. 

« same as,, Plate 223. Compare this Hand' with Plate 222 to notic 

tlie difterence m the way the Pruit fits when pressure is applied. 
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3. Wlien packing in singles a Mgli percentage of bananas tliat 
liave been mutilated often happen to get placed in.packed cases. Tliis' 
risk is .almost eoiiipietely obviated in cluster packing. 

4. Tlie earfy development of black-end, stem-end rot, and squirter 
because of stalk damage is prevented in the ease of the eliister pack, 
thus enabling a miieli nicer-lookiug fruit to be retailed. Ifimit badly 
affected with stalk coliax)se tiiroiigli black-end &e., does not sell as 
readily as fruit with solid stalks, top prices being iiiueii harder to 
obtain. 

5. Single bananas do not ripen up with so fresli an appearance as 
bananas in clusters or hands, often having a wilted appearance. When 
retailers have to purchase fruit showing specimens with steiii-eiacl 
collapse or wilted in appearance, they naturally a lower price. This 
lias a tendency to lower the trend of market piiees. 

6. As the clusters when packed are ^‘pegged” or tightened by using 
twos or singles, no more difficulty should be experienced in packing all 
normal bunches of fruit in clusters than in singles, as awkward }iaiid.s 
can be used for pegging. 

Packing the Cluster or Part-hand Pack. 

As the name shows, clusters comprise parts of the hand of 
bananas. These ^Alusters’’ contain three, four, five, or six bananas, 
depending upon the type of fruit available. A hand that contains an 
even type of fruit (Plate 221) can- easily be broken into- clusters con¬ 
taining up to six bananas which will fit together firmly (Plate 222). 
Plate 223 illustrates an uneven type of hand wffiich would need to be 
broken into smaller clusters of three or four before they would fit snugly 
together without damage when pressure is applied. An examiixation of 
Plate 224 will point out the difficulties with hands of this description. 
It can be seen from these illustrations that it would not be altogether 
practicable to lay dowm a fixed number for each cluster. A packer 
must use discretion to obtain the best results, practice soon making 
perfect. Spaces between the clusters can be filled by using singles 
and twos to obtain a tight pack. Singles can also be used as key bananas 
for the centres. Packers should make it their aim to keep the clusters 
as large as possible, as this shortens the time taken for packing and also 
decreases the chances of black-end and squirter development. 

Types of Cluster Packing, 

As with, single packs, there''are different methods of placing the 
fruit. The clusters can be placed vertically with the concave side 
down (Plate 225) or'.placed on their' sides (Plate, 226).^ The vertical 
pack is recommended in' preference to '.the' side pack. ' The ‘ fruit fits' 
together better' with less chance of damage whilst 'in transit, although it 
■ must be observed that the 'heels of' the fruit do not get ease-marked as 
easily as .when the concave pack is used.' A better weight of fruit'is^ 
placed in the case with the concave cluster pack.. To do the side pack 
successfully greater care has to be exercised in the selection of suitable 
clusters." . 

Method of Starting .Vertical Cluster Pack. 

A layer of clusters of twos or fours is placed on their sides upon 
the bottom of the case in the same manner as the bottom row in. the 
start of 'single packing (Plates 227 and 228). Both the straight and 
types, of bottom layer can'be, used to suit diffe'rent types of''fruit. 
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The next layers of clusters are then placed upon this fruit, concave side 
'down. The case is finished hy repeating the second layer until full. 


Plate 226. 

-» ^ placed OB tLeir side. Tliis pack looks nice, but does not contain the 

‘Weignt of fruit* Clusters mainly all four bananas, and rowed in well. No case 
, yaking on heel^, of fruit , 

'courtesy 'New South Wales Department of Agfimlture and StooTc, 


Wiiere the straight type of pack is used in the first layer for 
starting the case, it is recommended to start one of the sides of the 
layer with a two and the other with a cluster of four. This will assist 
in overcoming the difficulty encountered through the top and bottom 
lines of fruit in each hand being of different lengths. By starting with 
a two the shorter bananas on the clusters placed on one side of the 
box are brought opposite the long bananas on the clusters on the 
other side. With the type of first layer this automatically takes 
place when the clusters are turned. 


Plate 225. 

Complete Part-hand Pack placed vertically; opened at side. 
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A tig-liter pack is obtained if tlie clusters of a layer are placed on 
tlie spaces between tlie clusters of tbe laj'cr beneath (Plate 225), Care 
must be taken to finish one layer before starting the next. Any 
spaces caused through the imevenness of the eliisteis should he filled 
by using singles' or twos. Uneven clusters should be broken up into 
singles and twos for this purpose. Sixdneh to 94iicli fruit can be 
packed in this manner. 



Plate 227. 

Metliod of placing Pirst Layer of ^Sixes,Sevens/^ and small ‘^Eights.’" 



Plate 228. 

Mfetbod of placing First Layer of Curved ‘'Fights.” 

Side or Flat Packing. 

To start this pack a full.cluster of four is used, the bottom layer 
fruit being placed on its side. The case is finished by repeating this 
layer by layer until the ease is finished (Plate 226). The shortcomings 
of this pack have already been pointed out. Six-inch to 9-inch fruit 
can he packed in this manner. 
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Plate 231. 

Packing Long Fruit. Case with Top Removed. 


Cluster Packs for Strai^kt and OTersized Prtdt, 

Large long and straight long fruit (Plates 229 and 230) present 
difficulties in packing which the two packs mentioned do not easily 
overcome. Experiment proved that the easiest method was to pack the 
long clusters lengthwise in the ease and fill in the middle (Plates 231 
and 232). Use, as far as possible, the better-shaped curved fruit for 
the centre, keeping the straight for the two ends. Fruit of this type 
constitutes only a small percentage of the banana output during January 
and February, and no grower should experience riiueli trouble in over¬ 
coming the difficulties encountered. 



Plate 232, 

Packing Long Fruit. Case with Side Removed. 
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FRUIT MARKETING MOTES. 

JAS. H. GEEGOEY, Instruetor in Emit Packing. 

^HE prolonged spell of dry weather is causing niiicii worry to growers 
^ Miieii small citrus fruit has still to be disposed of, especially as the 
Yaleneia Lates this season have generally been on the small side. As 
the trees are at present carrying fruit as well as being in bloom,, the 
iiidicatioiis are that the prolonged dry spell will mean either a normal 
setting with s,mali fruit or a light setting. 

The problem of small oranges has still to be overcome and greater 
efforts should be made to increase their use for juice, &c. The larger 
sizes are ea>sy to sell to the retail trade, the grower chief difficulty 
being to dispose of the small fruit. Unfoiffunately this does not apply 
only with citrus fruits, as ail fruits suffer the disadvantage of lack of 
means for the disposal of small fruit. 

The markets generally have retained values, with the exception of 
bananas, wiiieli on the interstate markets have declined considerably 
in price. 

Prices on the various markets during the last week of September 
were as follows:— 

Papaws. 

Ill Brisbane local fruit brought 2s. to 3s per bushel ease, Gunalda 
fruit 3s. to 4s 6d. per bushel case, and Yaiwviin 5s. 6d. to 7s. per tropical 
case. Melbourne prices wrere from 7s. to 10s. per tropical case, and 
Syclnej" from 6s. to 11s. 

Poorly coloured lines were hard to sell. Prom now on when sending 
to Southern markets growers should select fruit with a little less colour 
Than ivas their practice during the winter nionths. 


Granadillas. 

The season for this fruit appears to have finished. The wrriter 
experimented with fruit sent from Cairns, and succeeded in keeping it 
for three weeks when it ripened in perfect condition. A description 
'of the methods adopted wdll be published at a later date. 

Custard Apples and Avocados. 

These two fruits are now" practically off the market. , Pair quality 
Custards sold well at from 4s. 6d. to 5s. per case. 

Mangoes. 

The first consignments from Townsville :have appeared on the 
^Brisbane market and sold', at 10s. per bushel case. Suppliers sending to» 
'Brisbane would do well to wrap their fruit. The impression was gained 
''■from some 'consignments that the, fruit had been hammered^ from the 
;:tirees 'Wuth a, stick, and, growers should note that such eareless' methods; 
"of handling, will do much to spoil a good market for far-Northern 
mangoes. ■ 

Pineapples, 

The factories have been operating freely during the month, and 
■'..have thus assisted to,maintain values on a sound level. ' 
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liSTeGf ^BEARIHgI 

^ ^REAM SEPARATORl 


READ THIS:— 

“ STAYBRITE ” is unaffected by milk or 
cream—whether fresh or sour, warm'or cold. 
It never imparts la metallic or off ” 
flavour. 

The surface of Staybrite cannot chip or break 
away as in the case of tinned or enamelled 
goods. 

It is as easy to clean and as hygienic as 
glass, and will not tarnish. 

It is solidly stainless right through—no mere 
coating or film of metal. 

Definitely will not rust. 

Tinned Steel Models can be supplied if 
desired—these are less costly than the 
Staybrite models, but equal in skimming 
efficiency. 


Winchcomtie, Carson Ltd. 

Queensland' Agents: 99/101 EAGLE ■ STREET, BRISBANE 


THE PUBUC CURATOR OF QUEENSLAND 

(Under State Qaaraniee) 

Executor, Trustee, Administrator, Attorney, and Agent. 

Legal Documents Prepared Address : 

Trust Funds to Lend 267-269 Edward Street^ 

Appoint the Public Curator . ^ * . 

And at Rockhampton, Townsville, Cairns, 

Your Executor and Trustee and every Clerk of Petty Sessions. 


Well and Sub-Artesian Bore Sites 


The services of the Government Water Finder (Mr. J. H. Bestmann) are available to 
settlers in Queensland for the purpose of locating well or sub-artesian bore sites, 

A fee of 10s. Is chargbd for each site selected, together with a mileage rate of Is. a mile 
(one way) from the nearest railway station to the site. 

Applications should be addressed to the Secretary, Land Administration Board (Public 
Estate Improvement Section), Department of Public Lands, Brisbane, 

Note.—The Water Finder will be sent to distant lomiities only If there are a suffscient 
number of applications from such localities to warrant the necessary 'expenditure. , 
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IVIaize and Cotton Plantina time is here, and to 
get the best results it is necessary to have the best 
planters to distribute your seed. One of the 
Sunshine lines will always give the best results. 

£ s. (1. 

SUNGEM.—^Double row Cotton and Maize 
Planter, fitted with 8 tynes for weed¬ 
ing, as a straddle cultivator ,. 21 10 0 
If with 11 tynes for general purpose 

work . .. 23 10 0 

If supplied as a cultivator only, with 11 

tynes .. .18 0 0 

For straddle work only, with 8 tynes 16 0 0 

It can also be supplied with Disc 
Openers at £2 10s, extra. Also 
fertilizer attachment if “required. 


Have you learnt any lesson 
from your experiences 
during a drouglatf If so, 
are you interested in 

FODDER 

CONSERVATION 

(Silage) and the growing 
of 

fodder 

CROPS? 

If yon are, get into imme¬ 
diate communication with 
the Department of Agri¬ 
culture and Stock, Bris¬ 
bane, and ask for advice, 
information, and, if neces¬ 
sary, practical demonstra¬ 
tions, 

E. GRAHAM, 

Under Secretary, 
Department of 
Agriculture and Stock, 



£ s. d. 

SUN ROW.—Single Row Visible Maize 
Planter—with Seed Hopper, only 6 15 0 

Fitted with Fertilizer Hoppers ..8100 



£ s. d. 

SUNSET.—Cotton and Maize Planter, 

suitable for either Cotton or Maize 7 0 0 

If with Fertilizer Hopper ,. .. 8 15 0 

ALL PRICES F.O.B. or F.O.R. BRISBANE. 

AH the above m.achines will plant at the various 
distances required, and plates can be supplied 
for various other seeds at a small Extra cost. 

Terms.—Half Cash, balance 12 months, or less 
a discount of 2| per cent, for all Cash on 
Delivery, or more liberal terms can be had 
at a small extra cost. 

For further particulars of these and all other Lines 
of Farm Implements, see the Local Agent, or 
write— 

H. V. McKay Massey 
Harris (Qld.)Pty. Ltd. 

(SUNSHINE SECTION), 

118-124 Stanley Street, South Brisbane. 

Please note address carefully and mention tliis 
paper when writing. 
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Brisbane prices for smoothleafs ranged from 3s. to 6s. 6ci per case,, 
and 2s. to 6s. 6d, per dozen loose. Ripleys returned 6s. to 9s. a case,, 
and 2s. to 5s. 6d. a dozen. Melbourne prices ranged from 8s. to 10s. per 
case, and Sydney" prices from 7s. to 9s. Green lines are not wanted. 

Bananas. 

Tiie writer lias inspected many bundles of bagged fruit. The 
practice of bagging bunches on the plant, even apart from any other- 
reasons for its adoption, is well worth while, merely for the way in 
which the fruit at the back of the bunch is brought up to size, instead 
01 the front of the bunch filling while the back fruit remains thin and 
angled. 

In Brisbane Cavendish bananas realised the following prices— 
Sixes, 8s. 6d. to 12s. per ease; Sevens, 9s. to 13s,; Eights and Nines, lOs. 
6d. to 14s 6d. Lady's Fingers at 3-|d. to 7d. a dozen, and Sugars at 4d. 
to 5|d., were rather sloW' of sale. 

Melbourne prices for Cavendish were—Sixes, 12s. to 13s.; Sevens,. 
14s. to 15s.; Eights and Nines, 16s. to 17s.; a few special lines higher. 

Sydney prices: Sixes, 14s. to 16s.; Sevens, 16s. to ISs.; Bights and 
Nines, 18s. to 21s. 

Passion Fruit. 

There was an excellent demand for this fruit, Brisbane prices 
ranging from 5s. to 12s. per half-bushel case, Sydney prices from 6s. to 
12s., and Melbourne from 12s. to 14s., with special lines higher. 

Strawberries. 

The season is now' nearing its finish, and supplies are lighter. In 
Brisbane 5s. to 9s. a dozen boxes were obtained, and 10s. to 13s. for 
choice lines; in Sydney trays brought from 4s. to 7s, each, and boxes 
from 6s. to 17s. a dozen. 

Citrus Fruits. 

Oranges and mandarins of good quality are selling well, but small 
sizes below 2-| inches are not popular and are hard to shift. 

Brisbane prices: Oranges, choice 5s. to 7s., small 3s. to 4s.; 
Gayndali 7s. to 8s., Redland Bay 4s. to 7s,, Benyenda 7s. 6d. to 8s. 6d., 
New South Wales Navels, 6s. to 8s. 6d. per case. Mandarins, of which 
the general quality is rapidly falling off. King of Siam 5s. to 7s., 
Waratah 8s. to 11s., and Glens to 10s., if in good condition. Lemons, 
3s. to 5s. ,with Gayndah and Benyenda from 8s. to 12s. 

Sydney prices: Oranges, Navels, 4s. to'7s., Joppa 4s. to 5s., Valencia 
4s. to 6s. Mandarins, local Emperors, 3s. to 10s. 

Melbourne prices: Oranges, Navels 4s. to 11s., Commons, 4s. to Bs. 
Mandarins, 5s. to 10s. Grapefruit, 4s. to 10s. Lemons, 4s. to 6s. 

Tomatoes. 

The prolonged dry spell has brought on a shortage of. supplies, and 
consequently prices are'higher. In Brisbane local ripe fruit realised, 3s.; 
■to 8s,, green'48. to 8s.,, and coloured to 9s. for good; quality. In Sydney 
local fruit brought 10s. to 13s., and Queensland fruit 10s. to 12s. In 
Melbourne 13s. to 14s, was' obtained for 'Adelaide hothouse fruit, and 
7s. to 10s. for West Australian fruit. 
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Apples. 

Apples are selling well in Brisbane, supplies of Queensland apples 
now being fiiiislied. Yietorian Jonathans (2-| and 2| inch) brought 
12s. to 13s., and Eome Beauty 8s. to 11s. Tasmanian Stiirmers realised 
Ss. to 11s., and French Crab 9s. to 13s. New South Wales Kentucky 
Granny Smiths sold at 14s. 6d. to 15s. 6d. 

Cucumbers. 

Prices in Brisbane were 6s. to 9s., Sydney 10s. to 12s., and 
Melbourne 6s. to 9s. 

Lettuce. 

Lettuce on the Brisbane market realised from 6d. to Is. 3d. per 
dozen. 

Beans. 

Brisbane prices were from 6s. to 11s. per sugar-bag, and Sydney 
prices from 2s. to 9s. per bushel ease. 

Assistance and advice in the packing and marketing of all fruit 
will be glad!}" furnished upon application, to the Under Secretary, 
Department of Agriculture and Stock, William Street, Brisbane, B.7. 


BRANDING CATTLE—A QUICK HITCH. 

Here is the handiest method of securing cattle for branding. Speaking as one 
who has had quite a lot of experience in this work in the east and west of the 
continent, I think that the method here advocated has many advantages. I have done 
large numbers of stock with only one helper, and where big mobs are being handled 
and more hands are available, the method can be used at several parts of the yard 
s'imultaneously. 



Plate 233. . 

The beast is roped over the horns or neck and pulled up to the rails of the fence. 
Another rope is tied to the fence at about the height of the beasts Mp and allowed 
to He on the ground, and as the beast is brought up to the fence the rope is thrown 
over the top rail and hauled tight. I know of many fittings which can be added to 
stockyards to simplify branding, but this is the simplest as it can be used in any 
stojkyard and only the two ropes are necessary.—A correspondent in.the Western 
Mail/' (W.A.). ; . '■ ■ ■ ‘ 
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The Passing of a Great Veterinary Scientist. 

^HE receut deatli of Sir Arnold Theiler in London iiiarked the 
^ passing of a great scientist and a world-famous Yeteriiiariaii. This 
great South African was well knoTvm in Australia^ having spent six 
months here in 1928 in an advisory capacity to th63 Comnioiiwealth 
Government. In the course of that time he visited Queensland^ and 
the stockowners of this State benefited largely from the advice he was 
able to give on many of our important veterinary problems. In South 
Africa in his long career he had achieved a triumph in veterinary 
science and had been an inspiration to veterinarians the world over. 

In '‘'The Yeterinaiy Eecord*'" 
for August a very moving tribute is 
paid to his memory^ and from which 
the following abridged aecouiit of a 
great career is taken: 

• The reputation of Sir Arnold 
Theiler was made in South Africa, 
and from the date of his entry into 
the Transvaal as veterinary pioneer 
in 1891 Ms life was an arduous but 
triumphant struggle against the many 
diseases wMch had thwarted the agid- 
cultural development of that couiitr}’ 
since the days of the Great Trek. 

To few men is it given to see 
in their own lifetime so much of the 
practical economic results of their 
researches, and to receive such 
world-wide recognition before their 
death. As Sir John Russell expressed 
it in his address on "The Changing Outlook in Agriculture’’ at the 
Centenary Meeting of the British Association in 1931: "It is difficult 
to overrate the value of the service he has rendered to- South Africa 
as a country and to farm animals the world over. He began at the 
time of the rinderpest plague in 1895, a virus disease which killed 
almost the entire •cattle population of South Africa; the country 
was devastated by horse sickness, blue tongue of sheep, heartwater 
of cattle, sheep, and goats, and other terrible diseases. With 
almost uncanny precision he diagnosed the causes of these diseases and 
discovered curative measures; he founded the Yetexdnary Research 
Laboratories at Onderstepoort, of which not only South Africa but the 
whole Empire is proud, and he trained up a body of veterinary research 
workers who are extending the good work.” 

Theiler was honoured in every country in the world. He received 
seven honorary degi’ees from universities in three continents, the 
highest honours from scientific societies, a C.M.G. from Edward YII., 


* Official Journal of the National Veterinary Medical Association of Great 
Britain'and Ireland. 
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•a kniglitliood from George Y., and a royal decoration from Belgium. 
He was tlie first recipient of the Gold Medal and Grant of the South 
,African Association for the Advancement of Science and of the Captain 
■Scott Memorial Medal from the South African Biological Society^ the 
first recipient of the Laveran Medal from Francej the second recipient 
of the Budapest Prize from the International Yeteriiiary Congress and 
■of the Medal of the Eoyal Agricultural Society of England. Amongst 
liis earlier honours was election as Associate of the Koyal College of 
Yeterinary Surgeons of Great Britain and Ireland in 1907; amongst the 
latest was his eieetion to the French Academy of Sciences in 1933, and 
to the Fellowship of the Royal Society of Medicine in 1934. : His 
honorary degrees included the D.Sc. of the Universities of South Africa, 
'of the Cape of Good Hope, and of Johannesburg, the D.Y.Sc. of South 
Africa, Dr. Phil, of Berne, Sc.D, of Syracuse, U.S.A., and the D.Se. 
the University of Utrecht. 

Born on 26tli March, 1867, at Prick in the Swiss canton of Aargau, 
he was the son of a schoolmaster and received his early education at 
the hands of his father and at the gymnasinm of Aargau befoi^e proceed¬ 
ing to the study of veterinary science at the Universities of Ziirich and 
Berne. 

In South Africa his inborn genius for investigation, and his untiring 
lenergy now. found their natural outlet and it was not long before his 
published work wms attracting attention throughout the whole world. 
His ability to apply scientific research to the solution of problems of 
pressing economic importance and produce practical results of immediate 
benefit to the live stock industiy, rapidly gained the confidence of the 
adiiiiiiistration—above all, the confidence of the farming community, 

Theiler was a man free from financial timidity in experimental work. 
He vindicated scientific research as a straight business proposition and 
pressed for increasing grants as fast as he produced results. 

His own early research work was mainly in bacteriology, 
protozoology, and virus diseases—^the name Theileria for a genus of 
intracellular protozoan parasites, commemorates this phase of his career, 
Tkeileria parva being the casual species of East fever. His work on the 
"tick,transmission of the piroplasmoses became classical. His early method 
■of immunisation against horse sickness, more efficient TYith the mule than 
with the horse itself, rendered transport possible in areas formerly fatal 
to equines. His production of a vaccine for ^'bliie tongue,’^ a fatal 
eatarrhal fever of sheep, stimulated the wnol industry of the country. 
His net, how^ever, was flung so wide that it would take a monograph on 
Theiierian research to do justice even to his ^ffirst reputation''—the 
.reputation for which he was knighted in 1914. 

It is given to few men to build four almost distinct reputations; 
Theiler did this and some scientists who recognised his eminence in their 
•own field may hardly have heard of his reputation in the others. 

Of economically important work done by Arnold Theiler may be 
mentioned the control of haemonchosis in sheep, research into diseases 
•caused by poisonous plants, improvements in vaccine production and in 
immunisation agaiust horse sickness, but above all the elucidation of 
':;ithe' cause of '^^Lamsiekte^^ in 1917, a cattle disease which threatened 
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Soutli African farmers with rain over Tast tracts of the country. Out 
of - this last work sprang the long series of researches on aphosphorosis 
-of ' riiiiiinaiits and diseases associated with mineral deficiency—work 
which continues to this day and w-hich provided Theiier with material 
for the histological studies into the skeletal diseases of the domesticated 
aniiiialSj to which he devoted the years of his retirement. 

Some of the younger staff of his pioneer da^^s may have felt roughly 
handled by the driving force of their tireless chief, and were certainly 
worked to the limit of their capacity by a man who made his own first 
round of inspection of his institute at 6.30 in the morning, observed ail 
his experimental animals before breakfast, gathered his professional 
;staff together at 8.30 a.m. with the blast of a siren from the clock tower, 
and brought them into conference every Wednesday night to discuss 
the scientific literature they had been reading during the week. But he 
lived to see them ail grateful for his paternal discipline and few- men 
have been more honoured by their disciples in their later years. 

Prom 1921 onwards he occupied the positions of Dean of the 
Teterinary Faculty and Professor of Tropical Diseases in the Univer* 
:sity, in addition to his Directorship of Veterinary Research under the 
South African Department of Agriculture, until his retirement in 1927. 

It was characteristic of the man that when he relinquished control 
of the largest institute in the world specially devoted to veterinary 
.science, and of 100 white workers of •whom about thirty were profes¬ 
sional graduates, he at once east about for an individual line of private 
research to occupy his retiring years—a line with which his own two 
hands could cope despite the handicap that one of these was wooden 
from the waist. 

Ill public life Sir Anio-ld Theiier wos a compelling personality 
and great driving force. In private life he w^as modest, humorous and 
kindly, of simple habits and tastes, and revealed to his intimate friends 
the man of deep sentiment behind the man of action. He had faith in 
liis star of destiny but wuis entirely free from lesser vanities. His ability 
^ as a leader arose from his enthusiasm for the ‘Hdiing in itself,’^ and his 
capacity for inspiring enthusiasm in receptive minds. As a director 
he was a rigorous disciplinarian and demanded unswerving loyalty 
from subordinates, but he strongly supported all wdio gave him service. 
He wms a born teacher and although intolerant of indolence he showed 
infinite patience with the ‘‘man who tried his best.” 

The high standing of the veterinary profession in South Africa, 
■and adequate fibnancial recognition in Government service, is largely the 
result of his efforts, but his influence on the status of veterinary science 
is wider than that—he has done much to convince the administrative 
mind all the world over, that expenditure on veterinary research is a 
profitable investment for any country. 

Genius has been defined by one sage as “intuition which has the 
warrant of ultimate certainty,” and by another as “infinite capacity 
for taking pains.” Theiier fitted both definitions. Pew man have dis¬ 
played' more doggedness in arriving at the truth by patient elimination 
of possible hypotheses, but periodic flashes of insight has often provided 
Tthe eliie to his baffling problems. 
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specimens and detailed enlargements enabled those most interested— 
the primarj producers—to familiarise themselves with the appearance 
of the more important pests. 



Plate 236. 


Ability to recognise an insect pest in each of its transformation 
stages, or the symptoms of a fungal or bacterial trouble in the early 
stages of attack are matters of first importance to the grower. The 
application of an appropriate remedy, or the eradication of a dangerous 
breeding centre can then be carried out sufficiently early to minimise 
the extent of injury. For this reason primary producers were repaid 
amply for any time they spent in viewing this exhibit. 

An important addition was a display of insectivorous birds, 
accompanied by specimen cases, demonstrating the value of most of 
our Queensland birds as allies in the destruction of insect pests. 
Country and city dwellers alike can accomplish much by discouraging 
the indiscriminate and thoughtless destruction of valuable birds, and 
the display provided a lesson that should stimulate the public conscience 
in this important matter. 



Hate 237. 
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“ Plate 238. 

1930 Bjmsbake Expottion.— The Grana Parade of Beef and Bairjr Cattle, 












Plato 240. 

Every phase of the sugar industry was represented in this impressive trophy. 






Plate 241. 

Far t Q'f^^sland sugar mill with a baekgrouiid of typical 

Tar Noith qoastal scenery attracted great public interest at the Brisbane Show. 



Plate 242. 

Ae excellent sliow of fine Merino wools np to 00s. 



























Piute 244. 

Cotton facts aa^ coiicrote ovideiice e£ the wpalth of (Jueeualuncl cottoa laad§, 





Plate 245. 

In tills exliibit leaf from the Mareeba, Bimlmlalij Townsville, Bowen, Maekay, 
Miriam Vale, and Texas distiicts -was shown, and was graded to show the typical 
quality, colour, and size of leaf. Of the varieties in cultivation, Hickory Pryor, 
Yellow Pryor, Gash, Warne, and Gold Leaf are the most popular at present, while leaf 
of Bonanza, Jamaica, Conqueror, Gold Dollar, and Yellow Orinoco was also on view. 
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Plate 246. 

The importance of seed maize selection was illustrated by the cobs and grain 
/of the four chief varieties featured in this exhibit—Improved Y'eilow Dent, Reid^s 
Yellow Dent, .Punkas 9'0-Day,' and Star Beaming. 

Seed maize selection is an important activity of the Department, and its 
.^pularity is indicated■ by the fact that the'demand for selected seed invariably 
WCeeds the supply. A Mgh 'stJMidard has^'been'''reached, and efforts.gre directed 
, .ewlinuously towards its m,amtenanee and improvement. 
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Great Oaks From Little Acorns Grow 

It is from Just sych small beginnings that a Savings Bank Account will grow into 
a substantial possession. The habit of Thrift is not hard to acquire, and once begun, 
leads to security. No matter how little you can afford to put by weekly, commence 
at once. You will be agreeably astonished to note how soon the mickles ” become 
a " muckle.” It is a happy and a safe condition, to have “ money in the bank,” and 
the opportunity is conveniently at hand. Not only by hundreds of Branches, but through 
practically all Post Offices and many private agencies,* the Commonwealth Savings Bank 
service is made available in all Australian districts —^in your district 

(flbiioiMaltbSavmasJanliofHustralia 

(Guaranteed by the Commonwealth Government.) 


For all your Produce and Seed requirements 
Consult— 

R. D. DOUGLAS 

806-8 ANN STREET, VALLEY 

— Oniy the best seeds stocked and are always fresh — 

COUNTRY CLIENTS SPECIALLY CATERED FOR 
Recommended to sow now:—Beet, Carrots, Cabbage, Lettuce, Onion, 
Parsnip, Parsley, Peas, Radish, Turnips, Beans, Potatoes 
Phone B4962 After Hours M 4456 


Walsh's 

Selected 

Farm 

Seeds 


Growers kindly note-^ 

We pell you Machine 
Cleaned, Graded, Tested, 
and True to Name Seeds 

Our Adliri€e~ 

PLANT THE BEST 

Write us or * Phone ITS 

Walsh & Co. 

SEED SPECIALISTS 
Bell Sfi - , - Toowoomba 



Build permaneBtly against fire, weatlier, and rot* 
Our TREE BOOKLET—“Concrete: Its Uses on 
the Earm^^—contains interesting and helpful 
information for farmers. ■ Write for a copy. 
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BV lAVINC NOW IN YOUR 
PRODUCTIVE YEARS YOU 
CAN DO THIS. 

INVEST IN AN ENDOWMENT. 
POUCY-ITIS THE IDEAL way/ 

START NOW/ 

Our Life Plan N?3. 

WtNUAL PQtMlUMS BSTABU FOB £ 100 
TODBAWATAGt - WITH BONIBB - TAELt H?2 


\ A-i I I I fr IT tI I ■F-7-8 1 

Ask for Half-'feariy. Quart^:and Monthly Pales; and 
for (^r l^s and further titformacion. 


DETACH THtS COUPON AND MAIL IT TO-DAY 


TO THE INSURAKCE COMMISSIONER, INSORANCB HOUSE, 
ADELAIDE STREET, BRISBANE. 
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Plate 251. 

Am op (trasses and Edible Bimuas Illustiiated the Imdoktanoe op IAsture Improvement.—TIuk year’s 

1 ‘xliibit poinxirisecl sheaves of the more imjiortaiit native grasses from ivhieJi the xmstoral wealtli of the State is derived, 
laving sjiecimens of summer grasses, winter grasses, "legumes, and [lasture weeds, were also shown, togetlier with a samx)le 
of artifieially-dried grass. 
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Plate 252. 

A striking panel in tlie Departmental Court. 



Hate 25^. 


The 'UTonrnal^^ Corner in the Departmental Court was a rendevous for farmers 
from the agrieultural districts of tlie State, both far and near. Mr. Arthur F. 
Ciees, of the Agricultural Branch, is the young officer in charge. Other officers 
associated with the several divisions of the Department of Agriculture and Stock 
were in attendance to advise show visitors on matters connected with the exhibits 
and the laboratory and field work of the Department generally. 
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BOTANY. 

Eeplies selected from- the outgoing mail of the Govenimeni Botanist, MA 
€. T, White, F.L.S. 

Notes OE Grasses. 

W.S. (Oxenford)— 

Follomng are notes you require on the grasses mentioned in your letter:— 

1. Perennial rye grass (LoUum perernne) —A native of Piirope. Geiierariy 

sx^eaking, the most prized of all the rye grasseSj but not x)artieiilarly persis¬ 
tent under Queensland conditions. 

2. Wimmera rye grass (LoUiim suhulatem )—a native of Central Euroi>e and the 

Mediterranean regions. It first gained some re|Jutation in Australia in the 
Wininiera districts of Victoria; hence tbs local name. There it is largely 
used as winter grass for sowing on worn out wheat lands. 

3. Western Districts rye grass—A variety of this grass that we understand comes 

from the Western districts of A'ictoria. Hence the local name. 

I, Commercial rye grass (Lolium perennc )—A form of No. 2, various strains of 
wliieli are in cultivation. 

5. White clover (TrifoUuni repens )—A native of Central Europe and temperate 
Asia, now widely sx>read over most warm tem^jerate countries. It is a 
perennial species, and i}ro])ably best of all the clovers grown in Queensland. 

Cb Bokhara clover (MelUoius alha )—A plant with a very wide distribiitioii in 
the southern hemisphere. The typical form is a biennial, tliough annual 
strains are frequent. Like common melilotus it x>ossesses rather a distinctive 
odour and flavour, and stock have to become aecustonied to it before they 
take to it read,ily. 

7. Subterranean clover (TrofoUum suht erratic an )—A native of western and 
southern Europe. ' It plays no important part in agriculture in its native 
countries, nor in North America, where it .has been introduced, but in the 
southern States of Australia this plant has proved itself one of the most 
useful and important factors ever introduced, especially for. the improvement 
of the carrying capacity of’ second class country. It is of annual duration. 

S. Burr clover {Medicago (lenticidafa )—a native of southern Europe. An 
annual clover that does remarkably well under Queensland conditions. The 
only drawback to it is that the burrs cause some trouble in sliee|3 country, 
particularly infesting the I>elly w’ool, but x:>rohably the xilant’s good'points 
outweigh its bad. 

9. Sheeps Burnett {Broterlum sanguisorha )—Native of southern Europe and 
■ the Mediterranean region. A perennial plant of reniarkahle x)ersistence 
' under' Queensland conditions. 


Sandalwood. 

' B.H.E. (Bowemulle)— 

lanceolatiimf Queensland sandalw-ood. This is quite different from the 
tree usually nailed sandalwood on the Darling Downs. It is identical, 
however, with the tree the timber of which ■ is exported extensively from 
North .Queensland. , For many yea.rs we thought that the southern trees did 
not possess any scented timber, but the 'larger specimens when cut into .are 
. found to. possess a heartwood with quite a strong sandalwoo'd odour. Plum 
tree and damson are names- sometimes given to this tree or shrub, and it is 
generally regarded; a's being quite, useful as a stock fodder. Some of'the 
' fruits' you mention are galled. 
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Prlclcly Supple Jack* 

A.T.AI. (Davbcro’)— 

The specimen is Smilax australlSj sometimes called the prickly supple Jack. It is 
a iiieniljer of the family Lilmcexe, and is closely aUieii to the plant tbat 
produces the sarsaparilla of commerce. 

Antral District Plants Identified* 

A.A. (Eocklianijiton)— 

1. Leaves only, but Vv-e think they are of the wliite cedar Melia dudia. Would 

like to see later on in flower to make sure, as there are some imported trees 
Amtli similar foliage. "We j^resume, however, that this is a native. 

2. CJienopodivm amhrosioidcs —^^^orm Seed. A native of the warm parts of 

America now a very common naturalised weed in Queensland. The seed of 
this and allied species provide worm seed oil, which is extensively used in the 
hookworm campaign and generally as an anthelmeiitie. 

3. Scliptii alha, a very common weed in parts of Queensland, not known to 

possess any poisonous or harmful properties. 

4. Solanum sp. No flowers or fruit, therefore not possible to. tell the species, 

but one of several prickly species of solaimm known in Queensland as devil’s 
needles. We have not heard of its being harmful to stock in any way. 

5. Solanum verbascifolmm —wild tobacco. A very common tropical weed in 

Queensland, particularly as second growth. The berries seem to be eaten 
freely by poultry as they fall from the bushes, and so far as we know have 
not caused any trouble, 

6. Acanthospermum Mspidum'StSLY burr—a native of tropical America, now a 

naturalised weed in many warm countries. It is one of the worst weed 
pests of North Queensland. 

Burnett Specimens Identified* 

A.D. (Bundaherg)— ^ 

The specimens have been determined as follows:— 

1. Themeda australis —^Isangaroo grass. One of the best-known grasses in coastal 

Queensland,; it does not stand heavy stocking, although strains that stand 
heavier stocking than usual have been reported to us from time to time. 
This is one reason wUy the grass is so eoniinon along railway lines. 

2. B’umitliium ser-keum ^.—^bliie grass. 'Yarious forms of this grass occur in 

Queensland, some coastal and some inland. It is generally regarded as an 
excellent fodder, but not particularly drought-i*esistant. 

3. Aselepias curassavi€a—-mi\kj cotton bush. Also called red head or yellow^ 

oleander; a native of "West Indies and tropical America, now a naturalised 
w^eed in Queensland. It has been proved by feeding tests to he poisonous to 
stock, although generally speaking they rarely eat it in sufficient quantities 
to cause trouble., 

"Headache Vine.’’ 

M.E.H. (Murgon) — 

The specimen is Clematis glycinouJes, the headache vine. -It is a native pdaiit, 
and is fairly common in different parts of Queensland. The local name 
arises from the fact that if the green leaves are crushed in the hand and 
inhaled strongly, an irritation is set up somewhat similar to pepper being 
throvni at the nose. The eyes and nose start to run, and the headache is 
said to be cured. .The plant has not been investigated chemically so far as 
w'e know. 


LaBd Measurement. 

B.G.—, 

.With a width or frontage limit of. 14 chains the'depth of of an/acre would 
be 5 chains. 
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General Notes 



The Late Mr* Dignan —A Fine Tribute. 

In his anwml report to Parliament^ the Puhlic Service 
Gommissio-nef\ Mr. J. D. Story, I.8.O., pays a moving trihnte^ 
to the memory of his late Deputy. Mr. Story wHtes :— 

By the death on ISth July, 1936, of the Deputy Piiblic Service 
Commissioner^ 0. J. E. C. Dignan., B.A.j after a brief illness, the 
country suffered a severe loss. As lie was Imt fifty years of age, he 
had^ in ordinary cou-rse, many years of usefulness m store. He was 
steeped in Public Service lore, niatiire in experience, and wwe,in 
judgment. With Mm, hnoidedge had come but ivisdom had not 
lingered. The man has gone but his memory tvill live and be 
cherished. Mr. Dig'naMs career tvas an mspiraMon; though the State 
Service has lost by his death, his life has enriched its traditions. 


Trans-Border Stock Restrictions. 

la a recent statement made by tbe Minister for Apiculture and Stock (Mr. 
Prank W. Bulcock), he expressed the opinion that certain restrictions now placed 
on the entry of Queensland stock into New South Wales eouldj with advantage, be 
reviewed, and accordingly instructions were issued for the Chief Inspector of Stock 
(Colonel A. H. Cory) to confer with the Chief Veterinary Surgeon, New South 
Wales, on the matter. 

As a result of representations made by this State, it is now probable that cattle 
from the tick-infested area in Queensland, known as Schedule if travelled on 

the hoof, will be permitted entry into New South Wales on one dipping, under 
supervision, prior to departure from the centre where they, are depastured, and 
another at the crossing place prior to entry into New South Wales, and the present 
restriction requiring their detention on the Darling Downs for a period of two 
months will be waived. The Minister pointed out that this concession should be of 
considerable advantage to stockowners consigning cattle to New South Wales. It 
is also understood that the New South Wales authorities will permit bona fide 
working horses and horses from Toowoomba and other tick-free centres to enter 
New South Wales at Tweed Heads, after spraying instead of dipping as is now 
insisted upon. 

Confirmatioii of ■ these modifications of the Begulations is now awaited from 
the New South Wales authorities. 


Another Nortliem WRd Life Sanctuary. 

Milray lagoon and swamp, on Milray Station, Pentland, has been declared a 
sanctuary under the Animals and Birds Acts. 

Sugar Levy. 

Regulations have been issued under the Primary Producers^ Organisation and 
Marketing Acts, empowering the Queensland Cane Grovrers^ Council to make a 
particular levy on all cane growers at the rate of one penny per ton of sugar cane 
harvested during the ■ current season, the amounts raised bj such levy to be expended 
on matters of an economic, legal, or compensatory nature, where such matters are 
of 'Vital importance to the sugar industry generally. 

Growers are given an opportunity of petitioniag, on or before 5th October 
'next, for'a poll on the question of whether or not the above levy should be made. 
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Staff Changes and Appomtmenis. 

Mr. L. G. Walker^ Inspector oi Stock. Ouimaniulla^ lias oeea aijpoiiitC'd also 
an Honorary Banger under tlie Animals and Birds Acts. 

Mr. J. A. Mobbs (Ormeau; Las been appointed an inspector under Liie 
Diseases in Plants Acts,. DepartmenA of A^griculture and Stock. 

Mr. AI. Gustuiiee. Slaiigiiteriiig Inspeetorj Coolangatta^ Las been transferred 
to Soutliport. 

Air. W. P. Haiiioiij Clifton Station^ Ubobo, has been appointed an Honorary 
Banger iiiider tlie Aiiimals and Birds Acts. 

Air. E. G. Diiiiii, Inspector of Stock, Boondooma, lias been appointed also an 
Inspector of Dairies, and Messrs, F. T. Jleers and J. V. Sniitli, Inspectors of Dairies 
at Bundaberg and Alargon, respectively, liave been apipointed also: Inspectors of 
Stock. 

Alessrs. D. AI. Corbett and H. J. Heidke have been appointed assistant eaaie 
testers for tbe balance of the sugar season at the Invicta and Farleigh sugar mills, 
respectively. 

Alessrs. B. AI; Catlier’nnod ■ (Day Dream Island) and A. Sheplierd (Milray 
Station, Peiitland) have been appointed honorary rangers under the Animals and 
Birds Acts. 

Air. L. E. Nichols, Assistant to Dairy Bacteriologist, Departmeut of Agricul¬ 
ture and Stock, has been transferred from Brisbane to Toowoomba. 

Air. E. P. Duffy, Inspector in Fruit Culture, has been transferred from Bowen 
to Alaiiiy; Air. S. P. Kajew’ski, Inspector, Diseases in Plants Acts, from Brisbane 
to Bowen; and Air. J. A. Alobbs, Inspector, Diseases in Plants Acts, will be 
attached to Brisbane. 

Alessrs. A:L Bucbaiian, Gynipie, ■ and K. E. Hack, Nerang, haye been appointed 
Grow'ers^ Eeprescntatives on the Banana Industry Protection Board until the 
30th September, 1937. 

Air. K. AI. ATard, ALAgi-.Se., of the Department of Agriculture, AUetoria, has 
been appointed Assistant Horticultural Eeseareli Officer, Department of Agriculture 
and Stock, Brisbane. 

Air, C. E. Alulliearn, B.A^.Sc., Government Veterinary Surgeon, Department of 
Agriculture and Stock, and Air. G. D. Daly, Assistant Bacteriologist, Animal Health 
Station, I'eerongpilly, have been transferred to the Animal Health Station, 
Townsville. 

Mr. A. AleDowall, Stock, Slaughtering, and Dairy Inspector, has been transferred 
from Oookngatta to Gladstone* 


Farmers’ Assistance (Debts Adjustment) Act. 

A Proclamation has been issued under ^^The Warmem^ Asswimioe (Debts 
Adjustment) Act of 1935^^ appointing the 31st March, 1937, as the date within 
which any farmer who proposes to effect a composition or scheme of arrangeineiit 
with Ms creditors in satisfactiorx of Ms debts, or part of them, may make applica¬ 
tion to the Eurai Assistance Board for assistance to give effect thereto. 


Honey Board l4e¥y. 

A Eegulation has been issued under the Primary Producers^ Organisation and 
Marketing. Acts extending the Hcncy Board Levy EegulatiOns published on 14th 
April, 1934, fox, the, period from 1st April, 1936, to 8th March, 1939. The levy 
applies to alL growers, of, honey and beeswax, and is at the rate of li per cent of 
the proceeds from sales. 
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Rural Topics 


Worms in Slieep. 

‘Witliin recent years, the problem of control of the parasitic worms in sheep 
has been given a good deal of attention in various parts of the world, more 
especially in South Africa, England, and Australia. Previously, treatment by 
nieaiis of drugs was saceessful only in the ease of the stomach worm. Worms 
inhabiting the small intestine, e.g., the hair worms, and the large bowel, e.g., the 
nodule 'worm, were practically unaffected by drugs given in the ordinary way 
through the mouth. 

The inefficiency of administration of drugs given through the mouth against 
hair worms and the nodule worm was found to be due to the fact that, under 
the conditions usually accompanying treatment, the drug passed into the first stomach 
or |)aiiiieh and thus became diluted to such a degree that by the time it passed 
tiirougli the three xemainiiig stomachs of the sheep it reached the intestine 
in too weak a concentration to be in any way effective against the worms situated 
there or lower down in the gut. 

The process of swallowing in sheep is governed by a groove which passes from 
the gullet along the roof of the first and second stomachs and eventually into the 
fourth stomach, which then leads directly into the small intestine. When the sheep 
grazes, the food is passed directly into the paunch, to be later brought back into 
the mouth, chewed as a cud, and then swallowed again. This time, however, the 
groove closes and the thoroughly masticated food goes direct to the third stomach 
or bible and then is passed on with little delay into the fourth stomach or rennet. 
When the sheep dx'inks, the groove is again closed and the water passes almost 
directly into the fourth stomach. It was therefore considered that if some way 
could be found of getting this groove to close during treatment, the drug would 
pass directly into the fourth stomach and would reach the worms in the small 
intestine and large bowel in a suffieiently high concentration to kill most of them. 

After a. large number of experiments, copper sulphate was found to produce 
this effect. Various strengths from 3 per cent, to 10 per cent, were tried, and 
it was found that a very small quantity of a 5-10 3 )er cent, solution gave very 
consistent results. This work was carried out simultaneously in Australia and 
South Africa. Eor the small hair worms, nicotine sulphate was then combined 
with the copper sulphate, and very excellent results were obtained. This drench 
was found to be effective against stomach worms and tape worm's as well. A^nother 
point which was brought out by this work was that starvation before drenching 
was not desirable. It was previously considered that by a starvation period prior 
to drenching, the locality in which the worms w-ere present would be rendered free 
of ingested food and thus allow better contact of the drug with the 'worms. AetiiaUy, 
it was subsequently found that this effect was more likely to be obtained without 
starvation, for with starvation the animals brought up the food from tlie first 
stomach, ruminated it, and then swallowed it into the fourth stomach, thus sur¬ 
rounding the worms therein and in the small intestine with the ingested material. 
Details of this treatment may be obtained on application to the Animal Healtli 
Station. 

In South' Africa, work along these lines has been continued against nodule 
worm. It was found* that by first 3 >laciiig in the mouth c.c. of a. 10 per cent, 
■copper sulphate solution ' the groove closed, and then by giving immediately after¬ 
wards a'powder of copper tartrate, copper arsenate, and ealeium hydroxide, a high 
elfieieney agamst the nodule worm could be secured by two treatments on successive 
days. , This treatment is now being tested in Australia, and is not yet available 
to the grazier. ' 

' l^liampion liarge WMte Sow Farrows Large Utter. 

The champion Large White sow, ^^Grmtoii Sunbeam,’,' imported from New 
Zealand by .Mr. J. A.'Heading, of Murgon, and regarded’as the best sow of her 
breed,yet exhibited at, a Queensland show, farrowed a litter of nineteen pigs soon 
after t^he Brisba.ne Exhibition. Some doubt wa.s -felt as to the wdsdom of trans¬ 
porting this sow by mil to Murgon when it was kiiovm she was within a day' or 
two' o.f the'due date for her litter, but Mr. Heading decided to take the 'risk 
;■ 'making special provision for the comfort of the sow in, a railway waggon. ' Two 
';;of her first litter'Were also prize-winners at the Exhibition, indicating her capaeitv 
' to ■'reproduce' her excellence. -t *• 
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Grow More Passion Fruit, 

Tliere is a very mueli greater demand for passion fruit, both loeally and for 
export, than Queensland produces, and as this JState -grows a passion fruit of the 
very liigliest quality, it should be produced to a greater extent than it is. As an 
■oeciipatioii on tlie orchard, it is one of the most pleasant. Previously, production 
of tills fruit lias been eliieily undertaken as a sideline only— a. kind 5d‘ ""sGeoiidary 
affair, wliicdq if it yielded a return, so miieli to the good; if it didn't, well, it diti 
not matter a great deal. With the ever-expanding demand, it warrants being made 
a principal crop, and being subjected to kind treatment. 

Vines are prone to several diseases, which, with piroper attention, can be 
controlled, but which, when the vines arc allowed to grow iincared for, quickly 
destroy tlicm. I>ue _ to these diseases and the haphazard method of cultivatioii 
frequently employed in the past, tlie idea has become current amongst the orcharding 
community that vines can only be grown for about two, or at most three years. 
That this is erroneous is being demonstrated at the present time by vignerons who 
have made passion fruit growing their main occupation, and who have vines bearing 
well at seven years of age. These growers, however, prune correctly, and spray at 
the correct times, as advised by the Department. They also grade and pack their 
product for market, and the result is they are reaping the benefit of an excellent 
monetary return. 

It is stated by some that passion fruit growing entails too much work pruning 
and spraying, and the results are not worth it. A careful analysis of the position 
will refute such statements. Pruning the vine undoubtedly is a tedious and lengthy 
operation. Spraying also is objectionable, but remember that cdtriis growers, grape 
growers, and practically all other kind of fruitgrowers must also prune and spray 
their trees. So far as returns are coneenied, good vines produce up to half k 
bushel of fruit per year. Thejr are usually planted 15 feet by 8 feet apart, or 36S 
vines per acre. Prices vary from 22s. 6d. per half-bushel during the periods of 
scant supplies to 4s. 6d. per half-bushel paid by the local factories. From these 
figures orehardists can estimate for themselves the likely returns. On a conservative 
average of 3s. 6d. per half-bushel cdcar of marketing expenses the return would be 
£63 per acre per annum. Are there many other fruit crops netting orehardists this 
sum per acre? 

A pamphlet giving full cultural details is available free on application to the 
Department of Agriculture. 

Briefly, for the guidance of those who may be considering planting, it sliouM 
be remembered that the passion vine is a elimberj and thrives in warm, moist 
situations, preferably in the coastal districts. It grows vrell on the coastal highlands, 
like the Blaekall Bange and Tamborine Mountain, and also on the lowlands between 
these and the sea. The vine will resist light frosts, but heavy frosts will cause 
damage. 

Eeasonably fertile scrub and forest loams, provided they are waTI dx*ained, are 
suitable soils, and if a hillside site is chosen, it should be well sh-eitered from heavy 
winds' and preferably have an easterly or north-easterly aspect. It is important 
that the trellises be strongly made, and that they be at least 6 feet in height. 

Two crops are borne each year—a summer and a winter crop—^whilst occasionally 
intermediate crops are borne. 

J^pring is the best time to plant, though autumn planting is sometimes xjractised. 
Spring-planted vines sometimes return a small crop the following winter, but the 
first main crop can l>e looked for twelve to fifteen months after xdnnting. ’ With 
autunin-planted vines the first main crop is often not obtained until eighteen to 
tw'entj-one months after planting. 

Cream Supplies —AU' Unwise Practice. 

An unwise practice which has been indulged in by a few dairy farmers, 
has been reported during the week. This is the addition of water to cream, in the 
hope that it will be weighed a-ud paid for as cream. If the practice were not 
so serious and full of jxotential danger to cream quality, it could be. dismissed 
as ridiculous; but it is a serious matter and farmers should take heed of this note 
of advice. 

The addition of water -to cream is in no way beneficial, for the' following 
sound reasons:'— 

(a) All cream arriving at a factory is tested by the Babcock Test, which 
indicates the total amount of fat that is in the can. The addition of 
water cannot possibly increase this amount of fat. What it does, in 
fact, is to lovrer the fat percentage or test of the cream. 

(b) Addition of water' means increased freight to the farmer. 

. (c) Water - of doubtful purity/ if added ^ to cream, will seriously s^mil its 
quality, and lower grades mean smaller cream cheques. 

(d) Last but not least, there is a penalty attached do such malpractices. 

There is nothing to gain and plenty to lose in the playing of such a game. 



562 


QUEENSLAND AGEICULTURAL JOURNAL* [1 OcT.^ 1936. 


Sweet Potatoes, 

Tie initial preparation of the areas intended for snmmer cropping should have 
been completed ere this^ seeing that the rains essential for the carrying out ot 
such work satisfactorily were experienced some time ago. 

Planting of English potatoes will he in full swing in areas not subject to late 
frosts, and a prospective planting of sweet potatoes on those farms having 
suitable soils should now be commenced. Why this crop continues to be neglected 
to the extent it is is very difiienlt to nnderstand. At the present time in the 
coastal areas it is not grown to anything like the extent its value as a stock food 
warrants, though it is not in this section alone of the State, but in the Western 
farming districts where its utter absence as a farm crop is more difficult to under¬ 
stand, more paiticularly when the suitability of the lighter soils found there and 
the ability of the crop to yield under droughty conditions are taken into considera¬ 
tion. In these localities, not only are the tubers capable of furnishing a first- 
class fattening food for pigs, but varieties can be grown which would with 
the proper storing of tubeis, provide the farmer's table with at least one 
admirable vegetable over a goodly portion of the year. In addition to this, it is. 
claimed in some quarters that the vines make excellent cattle food, though 
considerable care is recommended in respect of this, as eases of supposed stock 
poisoning have been reported from time to time as a result of eating the vines. 

Although a sandy soil rich in organic matter is the most suitable type for this 
crop, any soils, other than clayey, which are wholly unsuitable, will give good, 
returns. 

As with other crops, success depends upon the preparation of the land for its 
reception. In this instance, the initial working should consist of ploughing as* 
deeply as the nature of soil will admit. The secondary preparation should consist 
of its being worked to a depth of about four inches. Sometimes it is possible to 
defer the second working until planting is contemplated, enabling the two opera¬ 
tions being earned out together, but this is controlled more or less by the eon<fition 
of the land as to weeds, the ]^riod of the season, and the stage reached by the 
cntfcings. 

Work Among Bees, 

In the Queensland coastal districts the bees are now commencing their activities 
outside the hive, but in more inland districts and on the Downs, the active season 
will not begin until this month, ‘ 

With the opening of the earliest spring fiowers and the accompanying rise in 
temperature, the bees venture forth to get the small amounts of nectar and 
pollen thus provided. As the weather becomes warmer the supplies rapidly 
increase, and the bees are greatly stimulated to build up the colony. Brood- 
rearing begins as soon as the new supplies come to the hive, and as the first 
bees emerge they in turn increase the capacity of the colony for brood-rearing, 
so that with a good queen and other favourable conditions, the amount of 
brood is rapidly increased. 

« The mam object of the work in the spring is to ensure an abundance of 
bees in time for the coming honey flow, but during early breeding the bees should 
be disturbed as little as possible. In order to ascertain whether the bees have 
sufficient stores, the weight can be judged by tilting or lifting the hive, or 
the size of the cluster may be ascertained without breaking the propolis which 
swls the cover by looking at the combs from below. 

On the first examination, which shonld take place when all danger of frosts is 
past, the beekeeper should look especially for queenless colonies. If any are found, 
it is best to unite these with normal colonies if queens are unobtainable, 
uniting, two weak colonies should not be placed together, but a weak colony may 
be united with a strong one. If desired, the number can be restored later on, by 
subs^uent division. The beekeeper should also examine the stores, for bees 
require large amounts of food during the spring, and, while they usually obtain 
considerable nectar outside, it is rarely enough to provide stores for the very- 
rapid rate of breeding that is necessary at this time. If food is needed it may¬ 
be given rapidly in the form of thick sugar syrup, or it is even better to provide 
«^mbs of honey. 

Eor those who are desirous of increasing their apiaries, this is a good time to* 
^ purchase additional colonies, although the prices asked now are usually higher than 
Ibose ruling in the autumn months. Bees purchased now are not only easier to- 
! transport while the weather is still cool, but they may also be expected, during 
/ *«nal seasons, to bring in an immediate return. If the hives are to be moved by 
Wplqr truck, the comlfe should be placed parallel with the axle, but if it is. 
, ' to transport them by rail, the combs should be parallel with the rails. 
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Black Scurf or RkUoctonla Bisease of Potatoes, 

Black scurf or Biiizoetonia disease of potatoes has been Terj prevalent in many 
consignments of seed potatoes tirriring in Queensland during recent iiioiitiis^ the 
presence of that disease resulting in numerous eondemnatioBs. 

TMs disease receives its comiHGii name from the fact that the fungus causing it 
is present on the tubers as small black lumps very similar to small lumps of 
soil. They are easily distinguished from lumj^s of soil, however, by the fact that 
when wet**they are deep black and are not easily washed off. These black lumps 
are the sclerotia or resting bodies of the fungus. The presence of these resting 
foodies oa table potatoes would nor cause an appreciable decrease in their market 
value. 

If potatoe seed bearing these black lumps is planted, the resting bodies 
throw out cottony threads of fungus, which may grow up to the young potato 
shoots, attacking them at about ground level or even higher up, causing a rotting 
and dying away, or in the, dry weather a wilting and shrivelling. The plant throws 
out more shoots wdiicli are usually small and stunted, giving it a bunched appear¬ 
ance. Aerial tubers may be borne on these shoots. The fungus may attack the 
plants in a very young stage, causing ‘ ‘ misses ’' in germination. Affected plants 
produce few’ and small tubers, and yield is reduced very considerably if infection 
is severe. * 

As can be seen from this description, the disease is carried on the seed by the 
black resting bodies of the fungus. The fungus, however, once introduced into an 
area, is capable of attacking plants other than the potato and is able to remain 
alive in the soil for a iiiiinber of years. By treating the potato seed before plant¬ 
ing the black resting bodies of the fungus can be killed, but if the treated med 
is planted in soil which already has the fungus in it some diseased plants must be 
expected. 

In order to prevent losses from black scurf a rotation of crops should be prac¬ 
tised, and seed selected which is free from, this and other forms of scab. As 
an additional precaution the seed may be treated on the farm with either of 
two fungicides, namely, acidulated corrosive sublimate or hot formalin solution. 
Particulars regarding these treatments may be obtained on application to the 
Department of Agriculture and Stock. 

A Substitute for Milk in Pig Feeding. 

Once again at this time of the year most pig raisers are faced with the pro¬ 
blem of feeding pigs with little or no milk. It is generally known that meat- 
meal is a good substitute for separated milk in the pig^s diet, but unless it is 
used carefully, meatmeal may prove an expensive food. 

Meatmeal, which is a %-produet of abattoirs and meat works, is sold under 
several trade names and some varieties contain a small percentage of bonemeal. 
It is a wholesome food, convenient to nse, and costs from 9s. to 10s. 6d. per 
100 lb. bag, Brisbane, the higher-priced brands containing a higher percentage of 
protein. 

As meatmeal is so expensive in comparison with other pig foods, it should 
not be used more freely than is necessary. 

Separated milk, which meatmeal replaces, is used aeeordiiig to its avail¬ 
ability, pigs sometimes receiving milk as their sole diet, but actually pigs w31 
thrive on very small quantities of milk used in combination with grain and other 
foods such as pumpkins and sweet potatoes; the milk supplies a large part of the 
protein necessary to balance the ration. Each pig from weaning until baconei 
stage and each dry sow should'receive a minimum ,of three-quarters of a gallon.' 
of separated milk daily, and each sow with a litter' double that quantity. 

When these minima quantities of separated milk' are not available, meat- 
meal may be substituted,, using § lb. of meatmeal to replace each three-quarters 
of a gallon of separated .milk. 

Pigs thrive on a mixture of ' milk and meatmeal, or meatmeal alone as the 
protein-rich portion of the diet. The quantities used should not exceed froiH' 
i to i lb. daily per pig from wea.mng to'baconer stage, according as to whether, 
good luceme is available 'or not; and i lb, for each -dry sow and 1 lb* 'daily"", 
for each sow with litter. 

By feeding a constant quantity of separated milk or meatmeal, and inerea^- 
ing the grain and other foods according to the pig^s' appetite, the nutritive ratio., 
is automatically'widened as the pig grows .'and 'satisfies its., requirements. 

In eases where pigs'have' access, tq .good'young'pasture''or .g'reeu''crops,,-the 
'minimum' quanti'ty of se'parated milk, or'meatmeal slated, above m'ay, be reduced' 
by up to 50 per cent., depending, on the.’ quality' of th'e green foo'ds, ' 

Meatmeal may be fed dry .or mixed with, milk or water^ 
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The Apiary, 

Now that the days are beeonung warmer, it is' desirable that all the hives 
should be thoroughly cleaned. This is best effected by providing a clean spare 
hive, and transferring to it the frames, one by one, after scraping the wax and 
propolis from the top bars. The hive thus emptied is then thoroughly cleaned, 
all the hurr-eoinb, propolis, wax, moth cocoons, and other debris removed, after 
•which it is ready to accommodate the frames and bees from the second colony. 
This change into a fresh hive is continued throughout the entire apiary', taking 
care, liow'ever, that the origmal position occupied by each hive is not altered. 

When the colonies are being overhauled, any hives that are leaning should 
be levelled up, as this will result in straighter combs being built.i The queens 
should also be looked for, before the colonies become more populous. Note 
their age, and if, from the small si^e of the brood nest, their egg-laying capacity 
apj)ears to be declining, their hive numbers may be entered in the notebook as being 
among those wdiieh require requeening. 

At tills time any faulty combs that do not contain brood may be removed. 
If brood be present, the faulty comb should be gradually moved outside the cluster 
to the side of the hive, and then removed after all the brood has matured. The 
spaces may be filled with frames containing full sheets of foimdatiou, aS the iiives 
should never be left without their full complement of frames. 

One of the chief aims in manipulating bees is to endeavour to have them at 
their inaximum strength at the time of the chief nectar-flow. Observations of tbe 
local flora, mth a careful note of the buds shoiving on the various euealypts or 
other trees, together with a record of the rainfalls and climatic conditions generally, 
are good guides in this respect. If the chief flow occurs early in the season, 
preparations should have been made during tbe previous autumn to see that each 
colony: possessed a young queen, and that they had sulflcieiit stores. The ideal to 
strive for is rivo full-depth bodies filled with brood, and if this strength can be 
built up just before a neetar-flow, the bees ■will fill fwo or even three honey supers, 
as a young, high-grade queen will be able to keep two hive bodies filled with brood 
during an average season. As the consumption of stores by weaker colonies is 
just a's great as by strong ones, and as they give less surplus honey, it is evident that 
a moderate number of strong colonies is a better business proposition than a larger 
niraiher of "weaker ones, besides requiring less work. Furthermore, an apmry 
containing colonies of even strength is an indication of the beekeeper’s skill and. 
good management. 

Metallic Flavour in Butter. 

The metallic flavour in butter may have several causes. Among them is the 
co)iclition of or care besto'wed on the various pieces of machinery used in neutralising, 
pasteurising, and holding cream. As a rule the metal surfaces of all cans, pas- 
teuiisers, and vats are kept in a first-class condition, but it sometimes happens 
that farmers, manager, huttermakers, and others are a little too eager to substitute 
some strong alkali washing powder for elbow grease. By sprinkling tbe dry 
pov'der on the metal surface of the vat, coil, or pasteuriser, they cause an undesir¬ 
able eliemieal action, resnlting in the solution of the tin coating, the exposure 
of the base metal, and the metallic flavouring of the butter. All persons responsible 
for this work are, therefore, advised strongly to always use only a very little diluted 
alkali ■^vashing i^owder in cleansing their machines and apparatus, and to rinse 
them thoroughly with clean, sterile w’ater after washing them. It is a good 
plan to protect *the tinw^are from strong alkali or metal brushes, or anything which 
scratches or corrodes the tinned surface. A rusty vat or can should *not continue 
to be used, but should he replaced by one that is covered thoroughly with a good, 
dean, smooth coating of tin. Rusted and corroded timvare may be in use on a farm 
from wdiieh the cream is received, so that the butter factory management should 
not only investigate the condition of its own utensils, but insist on the. cream being 
delivered to the facto:n^ in perfectly smooth, well tinned, seamless cans. This 
iS' a provision of the Dairy Produce Act. 

Cream should be delivered before it becomes exceptionally sour, and not allowed 
to stand in either tin cans or vats for too long. Otherwise, the action of the 
high acid of the cream on the metal of the cans or. the vat is likely to be responsible 
for a part of this metallic flavour. Cans that are too large tor conveyance of 
cream to the factory, that is, say, an eight or ten-gallon can, with only one or 
two gallons of cream in it, should not be used, for metallic flavours are*likely to 
arise through the cream splashing around the sides of the can during transport to 
the factory. - 
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Tie Nutritive Value of Pasture Plants. 

Numerous inquiries are received eaeb year by the Bepartmont of Agriciiltiire 
and Stock from dairy farmers and other stockraisers regarding- the relative values 
of different grasses "and clovers for cream production and for fattening stock. 
One inquirer might a,sk whether Kikuyu grass is as nutritive as paspaliiiii; anotiiei* 
query a report that some newly-discovered grass is as valuable a feed as iiieeriie. 
To all who seek information of this nature, three facts must be pointed' out;— 

1. Chemical analysis gives some idea of feeding value, but the giaiKing 

animal is the final judge. 

2. Certain plants have a higher nutritive value than others. 

3. Stage of growTh has a marked influence on nutritive value. 

With regard to the value of chemical analyses in comparing feeding values, it 
must be emphasised that pjalatability and digestibility are factors as important as 
the quantity of the different nutrients in each 100 lb, of the pasture. Obviously, 
if a plant is clistinctl}" unpalatable, and entirely neglected by stock as a conse¬ 
quence, its feeding value is nil. Again, a particular plant might appear on its 
chemical analysis to have a high feeding value, yet actually be quite a poor fodder 
because of the indigestible nature of its chemical contents. Unfortunately, feeding- 
trials to determine the exact value of each of the better known pasture plants 
would be expensive to conduct, and for the time being palatability and chemical 
analyses (the latter interpreted in a commonsense way) must form the basis rtf 
. comparative tables. 

It is quite well known that paspalum, Rhodes^ grass, Kikuyu grass, and liiceriae, 
for example, are of miicdi greater feeding value than spear-grasses, barbed-wire 
grasses, &c. Ueediiig trials probably would reveal the former series to contain a 
higher proportion of digestible nutrients than the latter series, and chemical analyses 
certainly point that way. Clovers and other recognised pasture legumes generally 
differ from grasses in possessing a higher proportion of proteins in relation to fats 
and carbohydrates, but are not necessarily of higher feeding value. Indeed, for all 
classes of stock, a mixed ration of grass and clover (or other legume) is better 
balanced than a pure leguminous ration. 

In recent years much evidence has been collected to show that pasture in 
its young state is much superior to mature pasture. Short young pasture is well 
provided with proteins, fats, carbohydrates and minerals all in a highly digestiide 
form. With increasing age the protein and mineral contents fall, and "indigestible 
fibre increase?, at the expense of the carbohydrates. Por this reason, different 
plants cannot be compared on their chemical analyses unless the samples analysed 
represent material at approximately the same stage of growth. 

Second-hand Bulls. 

Second-hand articles are not in demand or favoured by most people. Rightly or 
WTOiigly, we have more or less prejudice against being second-hand owner of most 
things. There is a pride in original ownership, wdiether it be a fast horse, 
a record-making cow, or a prize pig. This matter of prejudice or pride may be 
carried too far, and work injury to live stock progress. Effort is being made by 
those who realise the value of a proven sire to get all breeders to appreciate the 
second-hand well bred dairy bull. Some breeders are already following the prac¬ 
tice of using no bull except one that has proven himself a getter of good stock. 
That is the measure of a sire. It is not possible, of course, for all to select a 
bull that has a line of capable progeny behind him. The old bulls are passing 
on; new- breeders are demanding bulls, and not all bulls should be kept. Plans 
should be made to keep a.ll sires that have rmoyen themselves getters of good stock, 
and use them as long as possible. It is not uncommon to find a string of good 
producing and well formed cows and their sire gone to the slaughter-lionse, 
because line-breeding wa.s not considered'desirable or because the bull showed signs 
of being wild. If all breeders appreciated proven blood, the second-hand good dairy 
bull would sell for more than the new untried bull. Selling a bull under the 
pretext that he is'wild and dangerous is not a sufficient reason, for all bulls should 
be treated as though they were not to be trusted and provision should be made 
accordingly. 

In the selection of a bull, pedigree records of his ancestors and their con¬ 
formation, and Ms type should always be considered. All these items are valuable 
guides to the breeder who is looking for a bull to head Ms herd. The enieial test, 
however, can only be made through use, by seeing and knowing the capabilities of his 
progeny. It is quite possible for a bull to be well bred and yet be nnable to pass 
Ms rich inheritance on to his offspring. In short, do. not hesitate to' purchase a 
second-hand bull if lie is sounds well bred, and has proven himself a good breeder. 
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Fat Lamb ProittctioB. ' ’ 

Beeogaisiiig tiiat Queensland generally lags beliind other States in tbe iwodiictioii 
of fat lambs/ the Minister for Agriculture and Stock, some two and a-half 
yefas ago, inaugurated a scheme for the encouragement of this branch of the 
sheep industry. "Rams of British breeds were purchased in the South and distributed 
to farmers who had eultivation or promised to cultivate. The necessity for 
cultivation wars urged on all farmers, it being thought by officers of the Bepart- 
ment that fat lambs off grass country, even if prime, were more or less in the 
nature of a tliike. The breeds purchased were ‘Border Leicesters, South Downs, 
Dorset Horns, Shropshires, and Romney Marsh. 

In certain cases where a farmer owned a stud ram of particular breed, stud ewes 
were supplied with the idea of fostering the breeding of pure stock. 

All sheep supplied to farmers are on loan, and remain the property of the 
Department. The progeny and wool, however, are the property of the farmers 
coiicefned. 

The interest taken in the scheme, and the results to date, have been highly 
gratifyisig, and it is now' no uncommon sight to see a pen of true sucker cross¬ 
bred lambs on sa^le at Cannon Hill. Prices, too, during the period under 
discussion have been generally profitable. 

The greatest drawback to the production ef fat lambs on the Barling Downs 
ill quantity has been, in the past and still is, the difficulty of imrchasing good 
crossbred ewes as the mother iiock. 

If a start lias to be made with Ivlerinos the best ew'e for fat lamb raising is bred 
by the introduction of one of the long wools, such as Border Leicester, Lincoln, 
oi’ Romney Marsh into the strong-woolled, robust type of Merino ewe. The ewe 
lambs of this drop should then be retained as the future dams of the lamb-raising 
Iiock. 

As to suitable ew'es for the fat lamb industry, it is believed that graziers on 
the fringe of the Barling Downs or further out would find it profitable to 
join long-woolled rams of British breed with their cast-foi-age ewes with the idea 
of selling the progeny annually as fat lamb ew'es on the Downs. Into the 
crossbred ewe dock, as described, should be introduced a ram of the Downs type. 
Opinions necessarily differ in the matter of crosses. The South Down is the 
fashionable lamb at the present time, but it should be remembered that this 
cross must suffer no cheek from birth to block. The Dorset Horn gives a very 
nice lamb, early maturing and hardy. The use of the Border Leicester should 
be eiicouragecl in every w'ay. In addition to an early-maturing lamb filling 
every want, it must be remembered that the skin value of this lamb is worthy of 
consideration to a far greater extent than either the Dorset or the South Down. 

Pure-bred Gorriedale ewes are hard to come by, but should the opportunity 
occur a farmer would be well advised not to let it slip. Pure Corriedales are 
hard to beat, good mothers and heavy milkers, besides growing a profitable fieece. 

Generally, the ■wool from a fioek retained for fat-lamb breeding is a secondary 
consideration when compared with the production of fat lambs. 

■Eradication of OM Tobacco Plants. 

The degree of success achieved in the present efforts to establish an extensive- 
and fioiirishing tobacco industiy in this State will be dependent in large measure 
on the practicability of checking the ravages of various pests and diseases. So 
far as Queensland is concerned, leaf miner and stem borer constitute a very serious 
menace to ■ success, and it is essential that the populations of these two insects 
cairyiiig over from the old crop to the new one be reduced to a minimum. 

Much can be accomplished by the. elimination of breeding grounds during 
the months intervening between successive crops of tobacco, because in some of the 
more important tobacco districts practically nothing but tobacco is grown. Hence, 
if tobacco plants are uprooted and destroyed by fixe as soon as possible after the 
ecmipletiott nf the harvesting of the leaf, and if volunteer plants are similarly 
dealt with, the new tobacco, crop should get a good start free from any serious 
infestation. The position will be stiU further improved if the destruction of 
these tobacco plants is accompanied by the elimination of several leaf miner weed 
host plants, which occur in the main tobacco districts, and axe botanieally closely 
allied to tobacco. Again, from the> point of view of insect control, the production 
of two tobacTO crops in twelve months, which has been attempted in some, districts, 
is, fraught with great danger, at least in .so far as the incidence'of leaf miner 
. and stem borer is concerned, and’ should be avoided' on that account. 

The procedure Just recommended will, of. course/also materially help to reduce 
the carry-over of tobacco diseases.' 
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Priming Custard Apples, 

Many xecjuests are made to the Department for advice as to the reason for thO' 
sliy-bearing liabit of enstard aysple trees. Incorrect methods of priming", and 
partieiilariy pruning at the wrong’ time, are in large measure res’poiisible for the 
trouble. 

C’ustard apple trees possess iiaturallv a vigorous growing habitg and if seTorelv 
p3riiiied whilst* dormaiit during the winteig respond daring the following Tvariii 
months vdtli an excessive growth of new wood, with the eoiisequeii't sacrifice 
of the crop of fruit. The correct time for pruning in order to ensure fruit 
production is, therefore, most important, and the operation should be delayed until 
the first rise of sap in the early spring months—in Soutlierii Queenslanci usually 
about September. The rise of sap is indicated by the swelling of the buds- 
along the branches and the appearance of very young foliage. 

If left to grow uncheehed, the trees have an unnilj', straggling habit of' 
growth, with the lower branches often resting on the ground. These slio'uld be' 
cut away, leaving about twelve inches of space between the lowest ]}ranehes and the" 
ground. Any young growths arising from the main branches and tending to crowil 
the inside of the tree should he pruned out, whilst the long, wliip-lihe terminal 
growths at the outside of the tree should be reduced by oiie-tiiird to one-hal£ their 
length in order to form a compact, well-shaped head. 


Derrfs and Cube Sprays and Dust. 

Insecticides prepared from a number of species of Malayan plants beloaging 
to the genus Denis have come into favour during recent years. These plants are 
well known as a source of fish poison, both in Malaya and in the South Seas, where’ 
the natives pulverise the roots and throw the resultant powder on the surface of a 
pool or stream containing fish. The fish are stupefied, rise to the surface, and 
are then collected by the natives. It has been demonstrated that certain active- 
principles in these plants are also highly toxic to some insects, and insecticides 
prepared from them possess the gi-eat merit of being safe for application to edible- 
portions of plants due for harvesting at an early date. The derris insecticides act ® 
both as a contact spray or dust and as a stomach poison, and have given very 
satisfactory results against the common cabbage caterpillar, the onion thrips, and 
various species of aphids, including the cabbage aphis. 

Cube is the name applied to a group of South American fish poison plants, whieli! 
are also a source of insecticides similar to those obtained from the genus Derris. 

The derris and cube insecticides are generally marketed as proprietary lines,.' 
and the firms selling the various brands usfually supply full details as to the- 
strength of application. 

Milk from Newly-caived Cows. 

With the approach of spring, dairy farmers should be careful regarding their 
increased milk supplies, especially colostrum milk. The milk of the newly-calved 
cow is abnormal, and is called colostrum or beastings. It is yellow in colour, has- 
a rather strong pungent taste, an unpleasant odour, a sickly albuminous flavour,, 
a high specific gravity, high total ■ solids, high albumen, and low figures for, fat'and 
sugar. The fat of colostrum has different properties from' that of normal milk,.' 
and the' sugar is largely glucose and not lactose—^it also shows a larger proportion 
of phosphate than normal mDk. 

Such milk serves only as food for the new-born calf, and not as a means for 
increasing the supply to the factory. Besides serving as food for the calf it 
also 'increases the resistance of the calf to disease during the first few days of ita, 
existence. The milk becomes more normal day by day until, in seven days after 
calving, it is practically normal, although it may take up to a fortniglit to attain 
perfect normal composition. 

It is advisable to isolate the newly-calved cows, and for the first seven days 
at least this colostrum milk ■ should not be mixed with' normal milk, either for 
butter or cheese. ^ Cream from such' milk 'blended with good cream results in the' 
whole delivery being graded down either to ■ second grade, or ' in being completely 
rejected. Therefore, do not separate this milk on any account. Colostrum milk la 
quite unfit for cheese-making, since it is easily coagulated, by heat, curdles ■ very 
slowly with acids and rennet, and results in very poor quality cheese. 

Therefore, 'remember (1) colostrum milk is foo'd for young' calves only; (B) 
it should on no account be sent,to cheese factories or 'as cream to butter factories. 
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Orchard Notes 



NOVEMBER. 

THE COASTAL DISTRICTS. 

Citms Fruits. 

Ill the C'itriis orchard the iiierease in temperature and the possibility of a, dry 
period call for the utmost attention to soil conditions, particularly aeration and 
moisture conservation. At the slightest sign of distress, owing to lack ^ of moisture, 
trees should be thoroughly irrigated whenever water is available for this purpose. 

At the same time care and attention should be given to cultivation, particularly 
on hillside orchards, and in the coastal districts the possibility of the approach 
of storms will prompt growlers to consider the completing of each cultivation by 
forming shallow drains to care for excess water and prevent soil losses. 

Attention must be given to the incidence of. mites, wliieli are the direct cause 
of the darkening of the skin of the fruit known as ‘ ^ Maori. Usually the &st 
indication of the trouble is when, with the sun shining on it, the fruit lias the 
appearance of being covered wuth a grey dust. If examined with a good lens, 
the skin wull be seen to be covered with numerous yellow’ slug-like insects which 
are living on tlie^ skin. 

Under certain weather conditions scale movement may be expected. 

Detailed information regarding insect control may be obtained from Depart¬ 
ment publications on the siib^ject. 

Pineapples. 

Continue planting pineapples as discussed in these notes last month, always 
remembering that the modern practice is smaller areas, close planting wuth more pine- 
apjples per acre, quicker, better, and more healthy growth, and finally better fruit by 
liberal fertilising through the leaf bases with* 10-6-10. Taken ali together, these 
recommendations tend townrds the elimination of wilt. 

Bananas. 

^ew Flmitings^ —bTovember and DGeeml>er are very suitable planting months 
in most districts. Just as modern methods have effected great improvements in 
pineapple culture, so they might be applied in principle to banana growing. 
Smaller areas and larger production per acre should cut overhead costs and lighten 
labour, lengthen the profitable life of the plantation, and reduce the time of 
■waiting for the crop. To this end select planting material with care, plant in 
large holes, and break up the ground as soon as possible after planting. To 
prevent the loss of top soil by erosion and to provide the bananas with a cooler 
and moister environment, plant a cover crop as soon as weather permits, and 
initial weed growdli has been suppressed. This will hold the loose surface soil 
■ during the summer rains. 

Tomig Plantatwns. —The correct follower or followers for eacdi plant should 
'be selected, if not already done, and all additional suckers suppressed. Gultivate 
to conserve moisture and mulch with a cover crop. A comjdete fertilizer will 
improve the coming crop. 

014 Plmitations. —^De-sucker to one follower to each plant. ' Apply a complete 
fertifizer, if not already done, and cultivate to conserve moisture, 

fTeiierel—Bait for borers; be prepared for grasshopper'and caterpillar plagues: 
watch for bunchy top. ^ is. 


,,THE GRANITE BELT, SOUTHERN AND CENTRAL TABLELANDS. 

K eep the orchards and vineyards in a thorough state of cultivation, so^as to keep 
■down ali weed growth and conserve moisture in the soil. This is important as 
if' a long spell of, dij weather 'sets in, the crop of summer fruit will suffer severely 
from the lack of moisture. Citrus tre.Gs should be irrigated where necessary, and the 
'■land kept in a state of perfect tilth. 'Spraying for codlin moth should be continued 
and all pip fruit trees'must be band'aged at the beginning of 'the month; further' 
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the baiicla.ges must be examined at frequent intervals and all larvae ('untruned in 
tlieni destroyed. The neglect to sj:>raT thoroughly and to attend to the bainlages 
properly is responsilde for the iiic-rease in this seiions pest in the Granite Belt, and 
growers are warned that they must pay more attention to the destnietioii of this 
j)est if they wisli to grow pip fruit i)rotitab}y. Fruit iiy may make its a,ppearanee 
in the cherry crop; if so^ every effort should be made to stamp out the iiifestatiun 
at oiiecp, as, unless this is done, and if the ffy is allowed to breed 'unchecked the later 
ripening crops of plums, peaclies, apples, pears, apricots, and Japanese pliinis are 
bound to become more or less badly infested. Combined action must ]'>e taken to 
combat this the most serious pest of the Granite Belt, and growers must realise that, 
unless they take this action and see that careless growers ,do not breed the ffy whole¬ 
sale, they will never keep it in cheek, and it will always be a very heavy tax on their 
industry. Rutlierglen bug is another serious pest in this district, and is propagated 
by the million by careless oreliardists. The best remedy for this pest is to keej) the 
orchard clean and free from w'eeds. Brown rot in fruit should be watched for.care¬ 
fully, and, on its first appearance in a district, all ripening fruit should be sprayed 
witii 'the sodium sulphide wash. 

All kinds of leaf-eating insects should be kept in check by spraying with arsenate 
of lead, and all grape vines, potatoes, and tomatoes should be kept sprayed with 
Bordeaux or Biingundy mixture, the former for black spot and downy mildew, and 
tlie latter for early and late (Irish) blight. 


WHEN THE HORSE PULLS BACK. 

The two methods for curing a vice in horses which have been handled badly as 
youngsters described beloiv are from ^‘1000 Handy Hints^ ’:— 

(1) If you have a horse that pulls back on the reins when you tie him up, try 
this old dodge. Get a light rope and double it to form a crupper. Place the loop 
over Ills tail, and the other ends through the on the saddle, then through the 

bit-ring to the post or rail. You should have to do this only a couple of times. 



(2) To eureka horse that pulls back when tied up and breaks reins and bridles, 
an effective method is practised in the Northern Territory, where abo-bioken .horses 
are often aifiicted with the habit. A Mtching-post is fitted"with two strong ring-bolts, 
one about 18 inches above the other. ’ To the top ring-bolt the reins- are attached, 
but with cotton or thin string so that a tug will break tliem away. Pound the horse ^s 
neck, close behind the heacl, is placed a close loop of rope, preferably plaited, and 
tied so that it won'’t slip and choke the nag. Prom this a strong thin rope is. led 
through the ring of the bit, through the lower ring-bolt' on the post, back between 
the prad’s legs,, over his back and across Ms chest -to return between his, legs, .where 
a slip-knot is formed. As .soon as the. reins snap the horse finds liimself suddenly 
and painfully caught 'by head and shoulders. After one or two experiences like tliat 
you can tie him up with a strand of spider web. 
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Farm Notes 




NOVEMBER. 

Field. —Paraiers are eomnienciiig to realise that quick-maturing wheats which' 
possess a degree of rust resistance are more dependable than the slow-growing and. 
often nist-siisceptible kinds, which are graduallT giving place to these and mid-season. 
varieties. 

Growers are advised to make every preparation to work -up the surface rjf the- 
ground inimediately after the removal of their erox^s, so that the soil may be 
into good condition to receive any rain vrhich falis^ the conservation of wMeh is- 
the best guarantee for the success of the next succeeding crop. Such initial prepara¬ 
tion also encourages the early growth of all foreign and weed seeds and permits of’ 
their eradication by the implements used to produce the desii’ed soil mulch. In- sucin 
manner paddocks are kept clean and the purity of crops is maintained. Tlie- 
careful preparation of areas intended for maize-planting cannot be too strongly 
HiiX3ressecl upon growers. Beep and thorough ploughing^ fohowed by eross-yjloiighiiig 
and subsequent cultivation of the soil, must precede sowing if success ' would be- 
attained; and all efforts must be concentrated to obtain a good surface mulch.. 
Failure to follow the subsequent sowings by harrowing prior to the appearance- 
of the young plant conduces to weed growth and very often’ entails, by neglect of 
this operation, subsequent hand-hoeing between the plants in the drills. Harrowing' 
should be diseontinued before the plant breaks through the surface, otherwise damage* 
will accrue to the tender shoots of the young plants. When the young maize plant 
has hardened up it may, with advantage, be lightly lian'owed in the direction of 
the drills, but such X}ractiee must discontinue once the plant has attained a iieiglit 
of 6 inches. Close cultivation by inter-row cultivation implements is necessary after* 
every shower to conserve moisture and to prevent w^eed growth, care being taken to 
ensure each eiiitivatioii being shallower than the preceding one, and so prevent dvamage* 
to the root system of the plant, 'which is extensive. Inter-row cultivation aiiould 
cease with the advent ^ of the eob on the plant; and, if proper attention has been, 
given to the crop, it should, at this x^eriod, be unnecessary. Where erox^s are x^i^^ted' 
bn the cheek-row principle, inter-row cultivation is facilitated, and more even crops, 
result. 

The French millets (red and white), owing to their rapid maturing qualities,, 
form excellent intermediate or supplementary crops, and are suitable for |>resent 
sowing. Their value for fodder and seed purposes is worthy of more general: 
recognition at the hands of the average farmer. 

Past dry periods have impressed upon us the necessity of providing during- 
good seasons, against the return of less favourable ones, and in this connection 
the cultivation of quick-growing fodder plants appeals to us. Many varieties of 
useful classes of fodder can be cultivated nver a large .portion of this State; chief 
of w-hi.eh, perhaps, are the sorghum family for grain and fodder purposes. Of 
the latter, Sudan grass has much to commend it, and is fast becoming one of the* 
most favoured by stoeko'wners. Grain sorghums, of which Feterita, Bed Kaffir, and 
the various Milos are examples, should occupy a more prominent position for purposes- 
of horse and pig feeding, and are particularly suited to- those localities which are* 
iinsiiitable for maize production. Some varieties of sorghums have strong frost- 
resisting qualities, and lend themselves fo those localities where provision for some- 
form of succulent fodder is necessary dining the winter months. 


AN AFFEECIATION OF THE JOURNAL. 

A KandmigU dmry fanner writes: —"'^Herewith please find 
r&newal for Journal — -5s. for cmother five years. I must say it 
is a jemrnal which every man on the land should not he without 
....' I.wmld not let it drop m long as I am ocmpied on the 
lamdy mid file every copy I receive for reference. ThmJdng the 
Department for the Journal^ tvhich I value 









Under this heading a series of short articles hy the. Mediml and N-ursing 
Staffs of the Queensland Bahy Clinics, dealing with the care and general welfare 
of Mhies, has been planned in the hope of maintaining their health, increasing 
their happiness, and decreasing the number of avoidable deaths. 


MOTHERING. 

'OOW import ant for tlie baby that he should have good mothering 
^ from his earliest infancy. The foundations' of good condiictj self- 
control, in fact all the high qualities of character are laid dowm in 
infancy and childhood. ^'Mothering’' includes ail handling^ feeding, 
and the mother’s and guardian’s whole attitude towards the baby. All 
babies are extremely sensitive to our %vay of touching them, to the tone 
of the voice, and the ‘Atmosphere” we inevitahly carry around with us. 
Ill' an even, peaceful, loving atmosphere they thrive'; in an atmosphere 
of unrest, worry, or iiTitability they either wilt or become nervy and 
irritable, too., Babies .vary, and some are much more sensitive 'than 
others. A baby is quick to respond to the mood of the one who is 
handling Mm, but naturally he is in touch to the greatest degree with the 
mother who nurses him. Both mother and baby gather in a wunderful 
•store of peace and health ' from these uninterrupted periods of. calm. 
Baby seems to ask for very little in the first few months, just the right 
food at the right time, sleep, warmth, fresh air, and.an atmosphere which 
allows him to grow naturally. 

Regularity enters largely into good mothering. The whole .universe 
works in rhythm, mother and baby are no exceptions to ihe great law of 
order. It is for this reason that we form a regidar routine for baby writh 
the lewdest possible unneees.sary breaks" and changes. 
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Wise Loving. 

He needs loving—an unloved baby shows it in liis face—but it must 
be wise loving. This is, of course, a most difficult thing to achieve. It is 
hard to love iinselfisliiy. Baby needs to be handled and loved and played 
with, but not just whenever his elders feel inclined to do so. Quite 
definitely it is bad for him during or after a feed. Many eases of 
vomiting are brought about by the injudicious handling of a newly-fed 
infant, by fondling, rocking, jogging, or jolting him, or stimulating him 
to smile, &e., immeditely after a feed. A healthy baby loves to lie 
awake talking to himself, playing with his hands or toes, growing and 
developing naturally and evenly. Do not disturb this precious time of 
healthy growili for both body and mind just for your own joy and enter¬ 
tainment in the responsive smile, the joyous chuckle. Undoubtedly it is 
hard, just because baby is so utterly lovable, responsive, and 'wonderful, 
but ive are not looking very far ahead if w-e cannot restrain ourselves 
now for liis ultimate good. If the nervous system is over-stimulated no\v, 
baby will grow fretful, irritable, and probably have digestive iix>sets. 
Even without these immediate results it means that he is not making the 
right beginning towmrds being the child wiio can amuse himself happily 
and independently, and wiio will be even-tempered, happy, and stable 
throughout life. Good '‘’mothering’' lays the proper foundations for the 
ehiicl, and the responsibility for good mothering lies with the parents. 

Without a certain amount of talking to, handling, and nursing, ])al)y 
would be slow’ and unresponsive. It is the meaningless movements of 
jogging, jolting, patting, etc., that are bad for him, and the absurd efforts 
and grimaces made to coax him to smile. Play is the natural joyous 
overflowing expression of an infant’s growing, intelligence. It may be 
gently encouraged, but it should always he spontaneous and not forced 
on the helpless little one. 


IN THE FARM KITCHEN. 

FRUIT DRINKS FOR SUMMER. 

Among tlie following recipes for wann-weatlier drinks are inanj suitable for 
serring to small people, -while grownwps will find all of them palatable and refreshing. 

Amber Fraitade, 

Take 1 lb. loaf sugar, 2 large lemons, 21 gills water, 1 grapefruit, 1 orange. 

Measure sugar into a. saucepan. Add the \vater. Stir occasionally, till sugar 
is dissolved. Bring to the hoik Boil for five minutes. Halve the fruit, carefully 
remove pulp and juice,, and add to the syrup. Bring again to boiling point and 
allow to simmer round the edge. Skim carefully. When cold strain through a 
hair sieve or muslin. Add soda-w*ater to taste. 

Ben Fritskl. 

Take 1 cupful sugar, 1 pint cold water, 1 Ih. tin grated piiieapide, 1 orange, 
3 lemons, 2 bottles ginger ale. 

Boil sugar and water together for ten minutes. Add pineapple and the juice 
.of orange and lemons. Strain, cool, and add chipped ice. Pour in ginger ale*'and 
serve. , , ■ 

Fruit Nectar, ‘ 

Take 1 quart water, 2 cupfuls grapefruit, juice 4 oranges, 2 cupfuls sugar, 
juice 4 lemons, 1 egg-wMte. 

Mix together the water ^ and sugar. 'Heat to boiling point,, then boil slowly for 
,ten minutes. Cool, add grapefruit (cut into small pieces), lemon and orange juice 
Freeze" to a mash. Add stiffly-whipped egg-white, 'then chill for three hours, and 
'Use. 
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Fruit Punch (I). 

Take 6 lemons, 4 cupful pineapple juice, 1 cupful weak Gliiiia tea, aeriited 
water to taste, 1 slice tinned pineaiipie, 2 inaiularius, sugar, apple, and orange. 

Squeeze tiie juice from the lemons. Strain and add the strained juice of 
the-* iiiandariiis and pineapple juice. Pour into a tall jug. Add the tea, sugar to 
taste, and stand, stirring occasionally, until sugar is dissolved. Then mid aerated 
water to taste. Serve ice cold, with diced pineapple and a. few slices of apple 
and orange floating in the enp>. 

Fruit Punch (II). 

Take 1 quart water -1- lb. sugar, 1 small tin pineapple, juice I ieiiioii, 1 orange, 
riiarasC'hino cherries, cracked ice. 

Boil together the water, sugar, and chopped pineapple for tweiit.y minutes. 
Add the juice of half a lemon and one orange. When cold strain, add some 
marasehino cherries, and serve "vvith cracked ice. 

Fruit Lemonade. 

Take 1 lemon, 6 strawberries or raspberries, sugar to taste, criislierl ice. 

Crush the stra-wberries well, add a teaspoonful sugar, the juice of one lemon,, 
and a little cold wmier. Strain into a tumbler, add a little crushed ice, and fill 
up with cold water. 

Lemon Squash. 

Take 1 lb. sugar, 1 pint cold water, 5 drops essence lemon, 2 oz. eitiie acid 
crystals. 

Place in a pan the sugar and water, and bring to the boil. Boil quickly for 
four minutes, Eeinove from the gas and add the citric acid crystals and lemon 
essence. Stir till crystals have dissolved. Bottle when cool, and kvrve'as required, 
with water or soda-water. 

Orange Squash. 

Take 3 oranges, 1 lemon, 3 tablespoonsful sugar, 1 xjiiit cold ■water. 

Cut the oranges in half,and i>repare two or three thin slices for garnishing, 
Squeeze the juice from the oranges and lemon, i>ut into a jug and add the sugar. 
Allow it to stand for thirty minutes to dissolve the sugar. Ad,d the cold water, 
gariiisli tvitli slices of orange, and serve very cold. 

Apple Water. 

Take 4 large apples, 2 oz. castor sugar, 2 tablespooiisftil lemon juice, rind of 1 
lemon. 

Peel the apples, cut them into slices, and put them into a jug with the sugar, 
lemon juice, and thinly cut lemon rind. Pour over the ingredients one quart of 
boiling water, cover, and allow' to stand until quite cold. Strain and serve. This 
is a very refreshing , drink. 

Strawberry Water. 

Take I lb. ripe strawberries, I lb. sugar, 4 lemon, cold water. 

Remove the stalks from the strawberries, crush them well and sprinkle the sugar 
over. Leave to stand for about three hours. Press the pulp through a fine sieve, add 
the lemon juice and one and a-ha If pints of cold wat‘U*, and allow to stand foi* about 
two hours, stirring at frequent intervals. Btrain and serve after standing on ice. 
This makes a good summer drink for children. 

Nurseryade. 

Take 4 demons, 2 cupfuls castor sugar, 2 oranges, 1 ejuart boiling water.. 

Wash the lemons and oranges and ent the peel as thinly as' possible fioiii them. 
Place in a basin. Add water. Cover and stand for thirty minutes. Pour into a 
saucepan. Add sugar, and beat slowly till sugar is dissolved. xAdd strained orange 
and lemon juice. ■Bring to boil, and boil for three minutes. Cool and strain. Serve 
with additional water to taste. 

MilR Lemonade. 

Take 1 pint of cold milk, 2 pints boiling 'water, sugar to taste, 6 lemons.' 
Dissolve''the sugar in the boiling water and pour it over the lemon rincl, then add 
the lemon juice. ■ Let it stand till cold before adding the milk. 
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Enae^aM Fruit Cocktail. 

Take 1 pint grapefroit, grapefruit juice, lb. seeded wiiite grapes, 1 teas|)Oonfiii 
Jnely laineed angelica,, lemon juice, marascliino syrup to taste. 

Mix tbe grapefruit pulp and juice with the grapes. Add a dash of lemon juice 
and niarascMno syrup (or sweeten to taste), and stand till chilled. Divide between 
six sundae glasses and sprinkle with minced angelica. 

HOW TO USE BAHAMAS. 

Banana Glory. 

Take one large ice cream block, 4 bananas, 1 tablespoonful lemon juice, 1 ciipful 
thick cream, 4 cupful castor sugar, i teaspooiiful vanilla essence. 

Skin and masli three bananas to a pulp. Place them in a double boiler with 
lemon juice and sugar. Heat till almost boiling, then add vanilla and a pinch of 
salt. Cool. Whip the cream till stiff, then beat the banana mixture gradually into 
the cream. Stand till cold. Put a large ice cream block into a glass dishj pile the 
banana mixture on top, and arrange slices of the fourth banana round the dish. 
Serve decorated with halved marshmallows. 

Banana Cream. 

Take 6 bananas, J pint custard, 1 sponge sandwich, 14 tablespoonsful raspberry 
jam, 2 tablespoonsfiil chopped walnuts, whipped cream, glaee cherries. 

Skin the bananas, then mash them. Add jam, crumbled sponge cake and 
walnuts, and mix well together. Place in a glass dish. Cover with custard, which 
iriust be eoH. Pile whipped cream on top and decorate with glace cherries. 

Banana Pasties. 

Take 2 cupfuls flour, 2 teaspoonsful baking powder, S tablespoonsful butter or 
margarine, 1 teaspoonful brown sugar, 1 egg, 1 tablespoonful castor sugar, pinch 
of cinnamon, pinch of nutmeg, J teaspoonful salt, 4 teaspoonful butter, cold water, 
bananas. 

First sift flour with salt and baking po'wder. Add castor sugar and rub in the 
eight tablespoonsful of butter (or margarine) with the tips of the Angers. Mix to a 
dough with very cold w’ater. Boil out on a lightly floured pastry board to one-eighth 
of an inch in thieknesss. Gut into oblongs four and a half inches wide and six 
inches long. Lay a peeled banana on each piece of pastry. Allow one teaspoonful 
of brown sugar, pinch of nutmeg, and cinnamon, and half a teaspoonful of butter 
for each banana. Mix well and spread over each. Brush edges of pastry with cold 
water and press edges together. Place on a greased baking tin, brush with beaten 
egg, and bake for sixteen minutes. 

Banana Monsse. 

Take 4 bananas. 2 oz. sugar, 2 egg whites, i pint cream. 

Mash the bananas and sugar to a smooth pulp. Whip the cream until stiff 
and mix in with the bananas. Whip the egg whites until they are a very stiff froth 
and fold them into the mixture as gently as possible. Put the mousse into a glass 
dish and serve, after standing on ice for half an hour. Garnish with chopped nuts 
or grated orange rind, 

Banana Rnsse. 

Take 2 egg yolks, 4 pint milk, 4 oz. gelatine, 4 gill water, 2 tablespoonsful 
chopped bananas,*3 tablespoonsful sherry,'some lady finger biscuits, 4 whole l)aiiaiias, 
sugar to t-aste, whip'ped cream, and cherries to decorate. 

Make a custard with the egg yolks and the half-pint of milk. Add sugar to 
^ taste. Mix in chopped bananas, the sherry, and gelatine dissolved in the water. When, 
beginning to set, pour into' a buttered mould, lined with split bananas and finger 
biscuits.' When set turn out and decorate 'With whipped cream and cherries. 

Banana and Pineapple Royal. 

Take 7 bananas, | pint milk, 1 small tin pineapple, 4 oz, gelatine. 

' Peel six of the bananas and mash them to 'a pulp. Drain .the syrup from the 
pineapple and put the fruit through a’mineex. 'Dissolve the'gelatine in a saucepan 
with half a gill of the ..pineapple Juice. Add the remainder of the juice to the banaixa 
pulp.' Stir'.in-also'the minced'pineapple, leaving a little out for decoration. ^ St'rain 
in the' dissolved 'ge-latine.,: then ".add; the 'm'ilk'"'and some 'castor sugar if necessary. 
Turn into a dish''and 'lea'ire to set. ' Just' b.efore serving heap" some minC'ed piU'eapple 
in the centre, and'add''the, repaining, banana cut, in sliee.s.' S'Crve with cream. . 
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tCoid Banana Podding* 

Take 6 baiianas, rind and ;iiuce of half lemon, i| tablespoons£cl eastor sng’ar, 
■1 tabiespooiiful eomfiourj 1 pint of milk, 1 large tablespoonftil of apricot jam. 

AIix tlie eorniloitr with half a gill of the milk. Put the reiiiaiiider on to lieat, 
■'witli one tablespoonful of sugar and the grated lemon rind. When hot pour it on 
to the mixed eornfloiir, stirring well. Pour all back into the saueepaii and hoi! 
'Slowly for six miiiiiteSj again stirring well to i^revent it from getting limipy. Peel 
the ioanaiiaSj mask them with a fork, and put them into the bottom of a glass dish. 
Sprinkle the lemon juice and remainder of the sugar over the bananas; add the 
■npi’ieot Jam, and mix all well together. When tlie cornflour has slightly cooled 
poor it carefully over the top of the bananas, A^c., but <]o not allow it to mix with 
them. Sprinkle the top with crystalised violets, and serve when cold. 

IBanana Hedgehogs. 

Take 4 bananas, apricot jam, desiccated eocoaaiit, 2 oz. almonds. 

Heat some apricot Jam, and, if very stiff, tliin down wflth Just a little water; 
“then rub through a sieve. Peel the bananas and spread with Jam, then coat with 
desiccated eocoanut. Blanch the almond's and split into pieces and arrange all 
aver the prepared bananas, 

'Banaiia Honeycomb, 

Take 4 bananas, 1 pint hot water, 1 pint packet vanilla Jelly crystals, eoehineal. 

Dissolve the Jelly crystals in the hot water and leave ■ until it is beginning to 
set. I^eel the bananas and mash them to a fine pulp, then add to the Jelly and 
whisk all together for a few minutes. Stir in a few drops of cochineal. Turn 
into a wet mould and leave to set; then turn out on to a glass dish and serve. 

'BaEaiia Twists, 

Take 2 bananas, 2 oz. cornflour, 2 oz. castor sugar, 3 oz. margarine, 7 oz. flour, 
1 egg yolk, vanilla flavouring. 

Sieve the flour and cornflour. Peel the bananas and mash them very finely. 
Oreani the margarine and sugar, then add the egg yolk and stir the mixture quickly 
for a few ipinutes. Stir in the mashed banana, flour, and cornflour, also a few 
drops of vaiiiUa and mis all together to a stiff paste. Turn it on to a floured 
board and roll out. Chit into strips about 7 inches long and three-eighths of an inch 
wide. Twist each strip and cross the two ends. Place in a slightly buttered tin, 
put into a moderate oven, and bake gently until biscuit colour. They will take 
about fifteen minutes or perhaps a little longer. 


IN THE HOME GARDEN. 

SOME FERTHilZIHG POINTS. 

Now that spring is here, renewed interest will be taken in the garden, which 
©hoiiM be a feature of every farm home. Most soils can be made to produce success¬ 
ful gardens, points out a departmental pamphlet, though the process requires time, 
energy, some expense, and an appreciation of certain fundamental principles, as 
well as attention to such important matters as seed and plant selection, and insect 
and disease control. 

Intensive gardening demands a higher degree of soil fertility than does ordinary 
fleld crop- culture. An efficient system of soil management should not only make 
■allowance for the present crop, but should aim at an ever-increasing, reserve of 
fertility. It should determine the necessity and value for the particular soil of 
organic matter, how most economically to apply this material, then attempt to 
'Siii'pdement this where necessary, by liming and the addition of artificial fertilizers. 

Por the maintenance of fertility the city gardener has to place his chief depend¬ 
ence on chemicai fertilisers, and the grower 'who lacks information as to the,; 
plant food content of his soil, and who desires to grow a wide range of' crops of' 
whose requirements he knows little, should play safe by, using a high-grade com¬ 
plete*^ fertilizer, and give a liberal 'application. Though he applies more than the. 
plants actually require, the increased cost is 'so light that th©' assuran'C.e of 'having' 
enough is worth the additional expense. 

' A' complete fertilizer is'one supplying'nitrogen, phO'SphO'nite,' and jj'OtaA in' 
forms' readily 'available to plants. 'A generally,'applicable eoin.plete fertilizer" for 
'home ,garden use consists of a. mixture of; dried blood, superphosphate''.and, sulphat©' 
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nr i'liloride of ]>otasb. Tliesse siil>gta:iees in the proportions by weight of 3, 4, and J 
respectively give a 5-11-6 fertilizer, or one containing 5 per cent, nitrogen, 11 per 
cent, pliosxolioric acid, and 6 i)er cent, oxide of potash. On .light-textured soils 
potash could ]>e increased by using the same substances in the proi3ortions of 2, 3, 
and 1, when a 4-11-& fertilizer would be obtained. 

Dried blood has many advantages as a source of nitrogen. It docs not damage 
seeds or seedling roots, becomes available when the root system is develop^ing, and 
is theiefore not lost. It is a useful basal form of nitrogen application, carrying 
plants up to the stage where it may be advantageous to apply forcing solulde 
nitrogenous fertilizers. 

8idXjhate of ammonia may be used in x>lace of dried blood in the comx}lete 
mixture, but should be used in two-thirds the quantity. The use jf sulphate of 
ammonia lesults in loss of lime from soils, and in time develo];)s strong a<ddity. 
Those harmful effects are easily overcome by liming, but it in not advisable to use 
this fertilizer on acid, lime-deficient soils. 

The tendency in home gardens is to use quantities of manure without the 
apxdication of potash and jdiosjdiate, and results in a bad nutrient balance, v\hicli 
accounts for the frequent reports of plants producing excessive vegetative grouth, 
with poor .flower, fruit, or tuber production. Tender such conditions the addition of 
a mixture of four parts of superxdiosphate and one of sulphate or chloride of potash 
would result in a better nutrient balance. 

For Clops such as lettuce, cauliflower, cabbage, Brassels sprouts, spinach, and 
celery, nliere vigorous growth must be maintained, liquid fertilizers can be applied 
when the plants are veil established. The following flowers, provided a complete 
fertilizer has been used initially, have been found to resi3ond to nitrogenous top¬ 
dressing:—Dahlia, chrysanthemum, ealeiidula, Iceland poj^py, sweet i^ea, i)riinula, 
Ac. The soil should be moist before the application of liquid fertilizers. 

The most efficient forms of nitrogen for liquid ax>x>lieation are nitrate of 
potash, nitrate of soda, or a mixture of these salts, and nitrate of lime. Bulphate 
of aimuonia, phosphate of ammonia, or a complete liquid fertilizer consisting of 
iiitmte of potash and siqjerphos]3hate may be used. These substances are soluble in 
water (sup^erphosphate will leave a considerable residue) and can be dissolved at 
the rate of 1 to 2 oz, p)er gallon, and the solution run along the rows from a water- 
can with the sprinkler removed, or ax>plied vith a measure in the case of larger, 
spiaced plants. 

If the liquid comes in contact with the leaves, those may he hosed down after 
the application has been made, to obviate the possibility of injury. 

The practice of broadcasting fertilizers is wasteful, since much of it will not 
come within the absorbing range of roots. When seeds are planted in drills, these 
should he opened up several inches broad at the bottom and from 1 to 3 inches deeper 
than the seed is to be placed. The fertilizer is then distributed along the bottom 
of the row, at the rate of an ounce or two to the yard, the drill filled in to the 
desired depth, and the polanting made. 

With large growing plants that are spaced, such as tomatoes, cabbages, and 
potatoes, a hole a foot in diameter and several inches deep can be made with a 
spade, and a small handful of fertilizer scattered in the hole before filling in and 
planting above the fertilizer. Fertilizers for potatoes should be slightly below and 
in a ring about the tuber, rather than directly beiieatli it. 


BOGGED STOCK* 



When a horse or cattle beast becomes bogged, take a pair of chains and hook 
them together. Then place them under the hindquarters, about the mud level. Tie 
a rope from one side to the other over the beast. To the end of chains A, hitch 
another horse, which will be able to pull the animal out without injuring it as is so 
often done ’when a rope is attached round the bogged animaPs neck. 
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BAIlPAIiL IN THE AGRICULTURAL BISTMICTS. 

TABIE SHOWIKS the AVEBAGB RAIITFAXL for tee MOHTH of Aror-T IN THE Aseieeltceal 
D iSTSICfTS, TOGETHER WITH TOTAL RAINFALL BTIRING 1936 AND 19S6, FOR COMPIRISOS. 


A¥eeaqe Total ' Ateeage Total 

Rainfall, rainfall. 1 Rainfall. Rainfall. 

Blvisloiis and -'-Divisions and- 


Stations. 

Aug., 

No-of 
Years* 
Re- 1 
cords. 

1936. 

\ug., 

1935. 

Stations. 

Aug., 

. 

No. of 
Years’ 
Re¬ 
cords. 

Aivr . 
1936. 

A5U . 
1935. 

North Coast 

In. 


In. 

In. 

Central Eighiands. 

In. 


In. 

la 

Atherton 

. 0*90 

35 

0*04 

1-76 

Clermont .. 

0-69 

65 

0‘04 

tj-21 

Calms 

. 1*75 

54 

0*10 

2*n5 

Gindie 

0-65 

37 

< -06 

If-.!) 

Cardwell 

. i-2b 

64 

0*73 

1*92 

Springsnre .. 

1-04 

67 

0-10 

0-10 

Cooktown 

1*22 

60 

0*32 

l-4(» 






Herberton .. 

. 0 05 

50 

Xd 

0*75 






Ingham 

. 1 1*41 

44 

3*60 

0-86 






Innisfaii 

. 4 99 

55 

0*07 

11*31 

1 





Mossman Mill 

. 1 1*37 

23 

Nil 

0*83 

1 Darling Downs. 





Townsville .. 

. i 0*51 

65 

Nil 

Nil 

1 






1 




Dalby 

1*20 

66 

O-iO 

0-94 

Central Coast. 





Emu Yale .. 

1-07 

40 

0*39 

0'4t; 






Hermitage .. 

M5 

30 


0*45 

Ayr .. 

. o*5n 

49 

Nil 

Nil 

Jimboor 

1-15 

48 

U*22 

u-ii8 

Bowen 

. 0*05 

65 

Nil 

0*05 

Miles 

1*10 

51 

0*36 

u*si 

Charters Towers 

. 0-53 

54 

Nil 

Nil 

1 Stanthorpe .. 

1-77 

03 

0-«7 

0*74 

Mackay 

,. i 1*04 

! 65 

0*J3 

i*00 

Toowoomba 

1 1*04 

64 

0’0t» 


Proserpine .. 

' 1*35 

33 

0*35 

1*54 

Warwick 

1 1-44 

1 71 

0*51 

0*6*2 

St. Lawrence 

. 0 81 

1 65 1 

Nil 

1*06 

! 

1 




Soitih> Coast. 


i 

! 



1 

1 

1 

1 



Biggenden .. 

. 1-10 

1 37 

Nil 

1*11 

' Maramm. 





Bnndaberg .. 

.. 1*28 

, 53 1 

0*58 

0-59 






Brisbane 

. 1*98 

84 * 

0*10 

1*64 i 

Roma 

0*91 

62 

0*48 

0*59 

Cabooltiire .. 

. 1-54 

49 

0-08 

2*21 

1 





Childers 

. 1*22 

41 

0*13 

1*19 






Croliamhurst.. 

' 2*22 

43 , 

0*10 

4*96 

1 





Esk .. 

1 I 1*47 

49 ' 

0*16 

0-82 f 

1 





Gayndah 

. ' 1*10 

65 

Nil 

0*83 




1 


Gympie 

. 1*72 

i 66 

0*01 1 

1*73 

1 State Farms, <&c. 



1 


Kilkivan 

. , 1*42 

57 

Nil i 

0*58 






Maryborough 

. 1*69 

i 65 

Nil 1 

1*16 , 

Bungeworgorai 

0*74 ^ 

22 

0*40 


Kambonr 

. 1*89 

i 40 

0*36 1 

4*62 ' 

, Gatton College 

1*11 

37 

Nil 

0*51 

Kanango 

. ' 1*33 ! 

1 54 , 

0*08 i 

1*35 

! Kairi 

0*91 

22 



Rockhampton 

. 1 0*83 

1 65 ' 

0*03 i 

0*52 

' Mackay Sngai* Ex- 



t 


Woodford 

. ’ 1*«59 

49 

Nil i 

2*63 

, periment St - > ion 

1 0*88 

39 

, 0*10 

0*6S 


A. S. RICHARDS, Divisional Meteoroiuj^iyt 

CJLIMATOLOGICAL TABLE—AUGUST, 1936. 

Compubd raoM Telebkaphio Bepobts. 



tc 

§ 

s 

Shade Temperathee. 

Rainfall. 

Districts and Stations. 

11^. 

Means. 

Extremes. 

Total 

^et 


i|2 

JPM «a 

Max. 

Min. 

Max. 

Date. 

Min. 

Date, 



Coastal. 

In. 

Deg. 

Deg. 

Deg. 


Deg, 


Points, 


Cooktown. 

29*06 

81 

68 

83 

2, 3, 

58 

26 

32 

4 






24, 31 





Herberton . * 


76 

51 

84 

25 

42 

19, 20 

Nil 









•21 



Rockhampton 

30*06 

81 

55 

88 

25 

47 

1 

3 

_2 

Brisbane .. 

30*09 

75 

51 

80 

24 

45 

1 

10 

2 

Darling Dotcns. 










Dalby 

30*08 

73 

41 

85 

27 

30 

1 

40 

1 

Stanthorpe 


66 

32 

74 

24 

22 

1 

67 

3 

Toowoomba 

.. 

69 

42 

80 

27 

Bl 

1 

6 

1 

MM-Interwr. 










Georgetown 

29*99 

89 

55 

95 

26 

45 

20 

Nil 


Longreach. 

30*04 

83 

49 

92 

17,26 

40 1 

6 ! 

10 ; 

‘i 

Mt«*ell.. 

30*07 

75 

40 

89 

27 

31 ! 

1 

39 

1 

Western 










Burketown 

29*98 

88 

60 

m 

16 

51 

23 

Nil 

. * 

Bonlia 

30*03 

83 

52 

96 

24 

45 

5, SO, 

Nil 

», 








31 



Tbargomteiah ., .. 

30*04 

74 

47 

88 

16,24 

40 

10. 2 

75 

2 
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ASTRONOMICAL DATA FOR QUEENSLAND. 

Times Computed by D. EGLIKTON and A. C. EGLIE'TON. 


TIMES OF StJNEISE, SUNSET, 
ANB MOONRISE. 


AT WARWICK. 

MOONEISE. 


O titiu-r. Xo\eia!K*r. Oct., ^ov., 
1SS6. 1936, I im 1936. 



Rises. 

Seta. 

Rises. 

Sets. * 

Rises. 

Rises. 

1 

5 33 j 

i 

5-51 

5.3 

6.9 

p.m. 

6*21 

p.m. 

8 33 

.•> 

5-31 ’ 

5*51 j 

5.2 

6.10 

7-31 

9.26 

3 

5*30 ' 

5-52 1 

5.1 

6.11 

8-41 

10.33 

4 

5‘29 I 

5-53 ' 

5.0 

6.12 i 

9-48 

11.19 I 

5 

5-2S 

5-53 

5 U 

6.12 1 

10-51 


6 1 

5‘27 

5'54 1 

4..59 

6.13 ' 

11-49 

a,m. i 
12.1 ! 

7 ' 

5*26 

5-54 

4. .58 

6.14 


12.39 1 

8 

5*25 

5-55 

4.57 

6.15 

a.m. 

12-41 

1*11 1 

9 1 

5*24 

5-35 , 

4-57 

6.15 i 

1.23 

1*43 

10 

5-23 

5-56 1 

4-56 

6.16 1 

2*3 

2*16 

11 

5-22 

5*56 j 

4-56 

6.17 

2-35 

2*45 

12 

5-21 

5*57 1 

4-55 

6.18 

8*10 

3*10 1 

13 1 

5'20 

5-57 

4-55 

6.18 

3-40 

3*52 1 

14 j 

5-19 

5-58 

4-54 

6-19 

4*11 

4-29 > 

15 

5'28 

5-58 

4*54 

6.20 

4-41 

5*11 

16 ' 

5-17 

5-59 

4-53 

6.21 

5*17 

5*58 

17 , 

3-16 

5*59 

4-53 

6.22 

5-51 

6*49 

IS 1 

5*15 

i 6-0 

4-52 

6.23 

6-30 

7,41 

19 i 

5*14 

6-1 

4-52 

6.2S 

7*13 

8.36 

20 1 

5*12 

i 6*1 

4-52 

6.24 

8*0 

9.37 

21 

3»11 

6-2 

4 51 

6.25 

8*52 

10.35 

22 

5-10 

6-3 

4-51 

6.26 ' 

9-46 

11.34 

23 

5-0 


4*51 

6.27 

10*44 

p.m. 

12.35 

24 

1 5-8 

6-4 

! 4-50 

6-28 

11*43 1 

[ 1*86 

25 

5-8 

©•5 

1 4*50 

' 6.28 

12*42 

{ 2.41 

26 

i 

! ^-7 

6-5 

4.50 

6.29 

1.45 

i 

1 3.40 

27 

5’6 

6-6 

4-50 

6.29 

2*49 

4-59 

28 

! 5-6 

6*7 

4-49 

6.30 

3*54 

I 5.59 

29 

j 3-5 

6*7 

4.49 

6.30 

5-1 

7.16 

30 

1 3‘4 

1 6*8 

4.49 

6.31 

6-45 

8.17 

31 

5-S 

6-9 



7.23 



Pliases of the Moon, Occultations, &c« 

7 Oct., i! LastQuartoi' 10 28 p.m. 

15 „ ^ New Moon 8 20 p.m. 

23 „ ([ First Quarter 10 53 p.m. 

30 „ O Full Moon 3 57 p.m. 

Apogee, 16th October, at 6.30 p.m. 

Perigee, 2nd October, at 1,2 a.m. 

Perigee, 31st October, at 12.36 a.m. 

The only popular conjunction this month tvill occui* 
on the 20th at 9 p.m. when the Moon in sickle- 
shape will pasb Jupiter only about half a degree to 
the north of it. With the striking constellation 
Scari>io nearbj a most interesting group of heavenlj 
bodies may be seen. Jupiter is still in the narrow 
southern part of Orphincus, slowly increasing its 
distance eastward from Antares, a fixed star of the 
1st magnitude near the jiath ot the planets. 

On the 25th at 4 p.m. Mais and Neptune, in Leo, 
uill be le.«s than half a degree apart, Mars has 
travelled through nearly the whole constellation since 
the 3rd of feeptember, while the far distant and 
apparently slowly advancing Neptune has been in 
that constellation since January, 1921. 

A wide conjunction of Saturn and the Moon will 
occur at 1 p.m. on the 27th, an hour and 49 ininiitob 
before the Moon rises. 

On the 31&t Uranus, in Aries, will be in opposition 
to the 8im, rising as the Sim sets and vice versa. 

Mercury rises at 5.25 a.m., 8 minutes betore the 
Sun, and sets at 5.51 p.m. with the Sun on the Ist; 
on the 15th it rises at 4.32 a.m., 46 minutes before 
the Sun, and sets at 4.36 p.m., 1 hour 22 minutes 
before it. 

Venus rises at 0.48 a.m., 1 hour 15 minutes after 
the Sun and sets at 7,44 p.m., 1 hour 53 minutes 
after it on the 1st; on the 15th it rises at 6.47 a.m., 

1 hour 29 minutes after the Sun, and sets at 8.9 p m., 

2 hours 11 minutes after it. 

Mars rises at 3.57 a.m., 1 hour 36 minutes before 
the Sun and sets at 8.13 p.m., 2 hours 38 minutes 
before it on the Ist; on the 15th it rises at 3.29 a.m., 

1 hour 49 minutes before the Sun and sets at 2.55 
p m., 3 hours 3 minutes before it- 

Jupiter rises at 9.81 a.m. and sets at 11,15 p.m., 
on the 1st; on the 15th it rises at 8.46 a.m. and sets 
at 10,28 p.m 

Saturn rises at 4.14 p.m. and sets at 4.50 a.m. on 
the Iftt; on the 15ih it rises at 3.16 p.m. and seta 
at 3,52 a.m. 

The Southern Cross will be at its greatest western 
elongation, position III, as on the clock-face about 
6 p.ra. on the 1st October. It will reach position IV. 
about 8 p.m. and disappear at Warwick about 10 
p.m. reacliing the Southern meridian about midnight. 


6 Nov. D Last Quarter 11 28 p.m. 

lA %, IP New Moon 2 42 p.m. 

22 „ First Quarter 11 19 a,m, 

29 „ O Full Moon 2 12 a.m. 


Apogee, 12th November, at 7.48 p.m. 
Perigee 28tb November, at 12.24 a.m. 


For places west of Warwick and nearly in the same latitude, 28 degrees 12 minutes S. 
add 4 minutes for each degree of longitude. For example, at Inglewood, add 4 minutes to the 
'ttoes given above for Warwick; at Goondiwindi, add S minutes ; at St. George, 14 minutes; 
.at Cunnamulia, 25 minutes; at Thargomindah, S3 minutes; and at Oontoo, 43 minutes. 

The moonlight nights for each month can best be ascertained by noticing the dates when 
the moon will be in the first cfuarter and when full. In the latter case the moon will rise 
somewhat about the time the sun sets, and the moonlight then extends ail through the night; 
when at the first quarter the moon rises somewhat about six hours before the sun sets, and 
it is niooniight only till about midnight. After fhll moon it will be later each evening before 
it rises, and when in the last quarter it will not generally rise till after midnight. 

It must be remembered that the times referred to are only roughly approximate, as the 
relative positions of the sun, and moon vary considerably. 

[All the particulars on this page were computed for this Journal, and should not be 
reproduced without acknowledgment.} , 






AJfKUll KATES OF SUBSCBIPTIOA. 

Farmers, Grasjiers, Horticiiitiirists, and Schools of Arts, One SMIUng* 
members of A^icnltural Societies, Fite Shillings^ incltiifflg postage. General 
Public, Ten sMlings, including postage. 


Vou XLVI. ^NOVEMBER, 1936. _ ^ Part 5 

Event and Comment 

A Record ot Agricultural Progress . 

RATTERS of outstanding importance are dealt with in the Annual 
^ ^ Report of the Under Secretary and Director of Marketing^ Mr, 
E. Grahamy to the Minister for Agriculture and Stock, Hon, Frank W. 
Bnleoek. In the course of a comprehensive vSiirvey of agrieiiltnral facts 
and tendencies, Mr. Graham said:—There is scarcely any phase of 
farming to which departmental influence does not extend, to the advan¬ 
tage of the man on the land. While the Department continues persever- 
ingiy in its enormous task, success would be unattainable without the 
’gooclwill and co-operation of the farmers themselves. On them devolves 
the practical side of the business, the application of preventive, corrective, 
or ameliorative measures evolved or recommended by the Department, 
and the necessity of close collaboration with administrative, scientific, 
and technical staffs. Obviously, in dealing with the problems of primary 
industry little could be done without the farmers’ eheerfiil and practical 
co-operation. 

Another important chapter in the history of agriciiitiire in Queens¬ 
land was opened by the initiation in January last of a scheme of 
co-ordinated scientific research. Professor E. J. Goddard, B.A./D.Se., 
Dean of the Facility of Agriculture and Professor of Biology in the 
University of Queensland, was appointed Science Co-ordiimting Officer 
temporarily to assist in implementing the scheme. The general prin¬ 
ciple is a recognition of the fact that conditions in agriculture influence 
largely the level of prosperity in industries dep^^^ on it. Con¬ 
sideration is being given to scveral'of, theim.aJor'prbblemS:i,with'which 
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primary industry in Queensland is faced to-day. Among them is the 
problem of sod erosion, a matter of Tital importance to both farmers 
and graziers. To loss of soil must also be ^added deterioration of pastures 
and denudation of catchment areas as parts of the general problem. 

OYerstocMng and Avrong pasture management—in some cases an 
entire lack of niianagement—are taking toll of our valuable indigenous 
grasses, herbage, edible shrubs, and trees. This fact emphasises the 
necessity of the maintenance of a balance between carrying capacity 
and number of stock depastured on grazing areas, and of which the 
favourable season should not be the sole criterion. Cognisance of these 
matters is essential in any system of scientific research, and the Depart¬ 
ment will, it is believed, achieve practical results through the co-ordina¬ 
tion of its services, which implies an essential liaison with other bodies 
Avorking towards the solution of pressing national problems. There 
are, obAdously, certain fundamental facts and principles involved Avliich 
can only be considered fully under a system of co-ordinated research. 
In fact, all departmental actmties—afield work, control of plant and 
animal diseases, regulatory administration and general agricultural 
economy—are but an expx'ession of scientific research. 

During the year close attention was given to pasture improvement 
based largely on fundamental research involAUiig two important pur¬ 
poses—the testing of indigenous and introduced grasses and demon¬ 
strating practically the best methods of treatment and propagation. 
Other matters dealt Avith in this connection included proper subdivision 
of grazing areas, systematic grazing and the prevention of overstocking, 
and, incidentally, adequate and protected Avater supplies. 

It is pleasing to report that fanners have evinced a keen interest 
in an these and related projects. 

Within the realm of agricultural economics much was accomplished 
by the Department in the course of the year. Organised marketing has 
occupied a prominent place amongst its many activities, especially since 
the inception of the Marketing Branch. By a diversity of methods, 
legislative and otherwise, it has endeavoured to ensure that the producer 
receives the best possible price for his products. Fundamentally, how¬ 
ever, tibe improvement of the marketing system rests with the primary 
producers themselves. The Department may devise enabling machinery 
and give the necessary direction, but it is really a matter for the farmers 
themselves, acting collectively, through their local producers’ organisa¬ 
tions, to work out their own economic salvation. 

It is easier to talk of new and better markets than to capture or 
establish them. Further effort must be made to improve the quality of 
oTir export products so that, whatever competition we may have to 
encounter on oversea markets, we shall at least hold our own on point 
of intrinsic quality. 

The marketing side of the agricultural industry is still beset with 
problems both vast and intricate, and any shortcomings in our export 
trade must be eliminated by the closest co-operation of all concerned. 

In the course of the year a system of periodical staff talks, under 
the presidency of the Honourable the Minister, was inaugurated. As 
a means of interchanging ideas, co-ordinating services, and stimulating 
thought and action, the regular assembly of heads of branches has been 
productive of much benefit in departmental administration, and has 
been entirely successful generaUy. ■'A. ^ V, 
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Development of Export Trade In Farm Products. 

I^ISCITSSING tiie marketing situation generally, Mr. Graham 
^ remarked: —It is gratifying to pool boards, partieiilaiiy boards 
that engage in tlie export trade in primary products, to know that 
tiie Premier (Hon, W. Forgan Smith, LL,D.), during his visits to 
Q-reat Britain, had made opport-nnity for an examination of the con¬ 
ditions under -wliicli Queensland products are marketed overseas. 

As a result of the survey of the marketing eonditioiis that was made 
by the Honourable the Premier, pool boards have been furnished wdtli 
valuable iiiformatioii and advice that wiU be of very material benefit 
and guidance to the marketing organisations concerned in the conduct 
of their functions. 

The Premier ascertained that the quality of our products, par- 
tieulaiiy the produce that ivas up to the standard of our highest grade 
classification, and the manner in w^hich the product had been prepared 
and presented for market, met wuth the general ap|}rovai of those trading 
in’ the produce. The Premier was assured of and greatly impressed 
by the necessity for pool boards to give increased attention to the 
utilisation of British ports other than London. It is common knowledge 
that both on the eastern and western British coasts there is a number 
of first-class ports w’hich serve large industrial and manufacturing 
centres of England and Scotland. These ports are used for the intake 
of the major portion of the foodstuffs required to meet the needs of 
a population several times greater than that of the Common’weaith, 
These cities and large toivns provide potential avenues for trade in 
our products, hut the trade is not to be captured wuthoiit some initial 
effort on the part of the expoiders. The fuller utilisation of these ports 
would be at least a gesture that would contribute towards the annexation 
of a fair proportion of the trade which, for the greater part, is being 
enjoyed at present by other countries that consign butter, cheese, eggs, 
and meat (priiieipally pork) to Britain. 

It is the ease that the ports outside of London are being used to 
an increased extent each year, but it is highly desirable that the volume 
of the trade should be-augmented considerably. The evidence is that 

are producing products of the kind and quality suitable for the 
trade, and the consumers there are favourably disposed towards 
Australian produce, wuth a bias towards foodstuffs produced in Queens¬ 
land. 

As a result of the experience that has been gained by the application 
of the principle of collective marketing to primary products, it can 
confidently be claimed that the system of collective marketing has 
proved to be of vei^" material benefit to the primary producers eoneemed. 
It has created a stability in marketing operations that otherwise would 
be lacking. Collective marketing has made possible the expansion of 
many of our agricultural industries, and generally orderly marketing 
has rendered it possible to mould a marketing programme, and in 
other ways assist the growers in a manner' that could not have been 
achieved by individual effort. There are many instances where the 
volume of production in pre-pool days has, since the inception of pooling, 
been increased manifold. 

There are, however, indications that, although pools have m 
with a'very considerahle degree .of success, the value of pools hm not 
yet been fully exploited, , ' , 
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The Queensland Pine Beetle and Its Control.'' 

A. E. BRIMBLECOMBEj B.Se., Assistant to Entomologist. 

^ HE Queensland pine beetle'^ is a pest of major importance to lioiise- 
^ owners in Sontii-easterii Queensland. Its damage is confined almost 
entirely to lioop pine, and records of its occurrence have been obtained 
only in buildings which have been erected a number of years. Attack 
in dwellings usually commences on the under surface of flooring boards, 
from, wdiieli subsequent generations spread to other parts of the building. 

Mature of Damage and Timbers Attacked. 

Damaged timber externally reveals numerous small circular holes 
(Plate 257; fig. 5) one-tweiitieth of an inch in diameter. These are emer¬ 
gence holes made by the mature beetles in liberating themselves from the 
wood. Internally, the wood reveals meandering tunnels (Plate 257; 
fig. 5) of various sizes filled with frass. Heavily damaged timber may 
very w^ell be compared W'ith sponge rubber, and can be crumbled away 
by the hand. 

The emergence holes are usually the first external signs that borers 
have been at wmrk. However, their presence indicates that the damage 
caused by these particular individuals has already been completed. 
Eventually the timber is so extensively riddled that it retains little, if 
any, structural strength, but this is the case only if it is subjected to 
repeated infestation, a development which readily occurs. Often it is 
not till this state is reached, followed by collapse of the wood, that 
damage is found, as instanced in flooring. 

Queensland hoop pine timber is the natural food of the borer. Hqw"- 
ever, there is one other timber, New Zealand white pine, which in one 
instance only has been found attacked. 

In all cases of recorded damage, the timber was of some considerable 
age, but at the time it was noticed, the damage was also of some age. 
Consequently, it is difficult to say how soon after felling of the timber 
or erection of the building attack is likely to occur. Prom evidence to 
date, it sems reasonable to state that attack will not take place for some 
few years after felling. 

Life History and Habits, 

The female beetles when commencing an attack lay their eggs in 
cracks in boards or between boards or on undressed surfaces. Subsequent 
generations choose similar positions or return to the emergence 
holes. The minute white globular egg (Plate 257 j fig. 1) is just dis¬ 
cernible to the naked eye. After a period of a few" weeks it hatches into a 
small-white curved larva or grub (Plate 257; fig. 2) which immediately 
tunnels into the wood. The grubs do all the damage. They tunnel 
backw^ards and forwards - through the wood, anonth after month, 
extracting nourishment from the digestible parts in the chewed material. 
How long these grubs continue to tunnel is not exactly known, hut it 
qnust be about two years. When fully grown, each grub seals the tunnel 
with a transverse wall so as to form an oval chamber in which it changes 
into a pupa (Plate 257; fig. 3). This is a resting stage which after a few" 
W'eeks ^completely transforms iiito mature beetle (Plate 257; 

* Cahjmmaderm Lea, ^ subfamily ABobiiliae,, family ' Ptinidro. 




Plate 257. 

The Qubenslanb Pine ^Ca^/mmaderm iwi 

, 1-—Egg i% situ ^ ?4. , ■ 1 ^. 3 '„j 

Pig. 2—Larva'X 8. ' " Pig’ 4 '__j 

®—Hoop pine diowing internal damage and 
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%. 4), one-tenth of an inch long, whieli does no boring except to eat 
its way to the exterior, so that it can be free for mating and subsequent 
egg-laying. 

Distribution in Queensland. 

As its name indicates, this insect is a natiye of Queensland, and so 
far there has not appeared any record of its occurrence elsewhere. Its 
range as at present determined is comparatively small, covering a narrow 
strip of the south-eastern portion of the State, extending northwards 
to Maryborough and inland to Ipswich. However, within these limits, the 
concentration of the insect and its attack is of some considerable magni¬ 
tude, more particularly in closely-built areas. Every suburb of Brisbane 
has shared in the records of damage, as also have almost every seaside 
resort and agricultural centre near the coast south of Maryborough. 
House to house dispersal of attack is attributed to the beetles wliieli can 
fly readily, but in spanning great distances, probably they are assisted 
by winds. Bisseiiiination by transport of infested material has been 
recorded, but is not of frequent oceurreiiee. 

Prevention of Infestation. 

Absolute prevention of attack is possible only by completely covering 
the pine with paint or other suitable material or impregnating it with 
chemicals whic*li will kill the young grubs immediately on hatching from 
the eggs. At present the onus of j^reventing infestation rests with the 
house-owner, whose best method is to’ completely cover all exx3osed pine 
surfaces with paint or other material, preferabl}’ at the time of erection 
or as soon after as possible, paying particular attention to the spaces 
between hoards. This eliminates suitable sites for egg-hvying, and might 
be cheaper than later repairs and treatment of attacked timber. Where 
there are surfaces which cannot conveniently be painted, e.g., hidden 
surfaces of lining boards, any possible entrance of the beetles should be 
blocked with material other than pine or with treated pine. As pine 
floors seem to be the most liable to attack, adequately desapped and 
seasoned hardwood could be substituted, and this is as cheap as or 
cheaper than pine. 

Methods of Arresting Damage. 

Borer control is not a simple matter, and often demands persever¬ 
ance. Any one treatment will not give complete control, therefore 
repeated treatments are necessary. The grubs of the Queensland pine 
beetle are usually well entrenched within the wood, but when about to 
pupate, they come comparatively near the surface. This occurs in 
spring and summer, so during these periods best results are obtained 
from attempts at control. The first treatment should be made in early 
spring, followed by at least one other treatment in the summer. A 
careful watch will then be required, and treatments repeated in succes¬ 
sive se-asons until thC' attack is arrested. 

T^ating infested timber involves brushing and injecting or spraying 
and injecting some liquid which will penetrate the wood and kill the 
inseets by contact, suffocation, or poisoning. Several suitable products 
are already on the market or can easily be prepared, and several firms 
handling these materials hire out the apparatus necessary for the appli- 
/ cation' of, the' treatments. 

When attack has been located all infested boards should be tested 
by hitting them with a mallet. Any that eolkpse under the blow should 



i Nov.j 1936.] QUEENSLAND AGRICULTURAL JOURNAL, 565 

be removed and burnt. Replacements and lightly-infested wood may be 
treated with one or other of the liquids mentioned below. 

Heavy grade creosote is the most effective for general application. 
It possesses fair penetrative power and evolves a good eoiieentratioii of 
fumes. It is not recommended for use within the building since it 
causts a dark fiat stain which usually is not desired, and tiie success of 
subsequent coats of paint, iiolish, &e., might be impaired. It is most 
suitable for the under surface of floors and the hidden surface of iiiiings, 
for wliicii purpose some weather boards must be removed temporarily. 

This creosote can be diluted with kerosene to reduce the amount of 
stain produced, an effective mixture being equal parts of each. A' 
dilution of one part of creosote to eight of kerosene leaves only a faint 
stain, and later a paint or varnish finish is possible. A light grade 
creosote of clear colour does not leave a stain, and, though it might not be 
so effective as the heavy grade, it might meet requirements in certain 
eases. 

Heavy grade creosote can also be applied as an eimilsioii prepared 
by adding one part of 5 per cent, soft soap solution in water to four 
parts of creosote, followed by thoiough stirring to ensure complete and 
even dispersal of the creosote throughout the mixture. 

A suitable mixture for use within the building is one pound of 
paradiehlorobenzene dissolved in one gallon of kerosene. Kerosene or 
turpentine alone may be used: however, it has been stated that a mixture 
containing equal parts of each possesses better penetrative power than 
either alone. None of these liquids leave any stain. 

On an average, one gallon of liquid is sufficient for 150 square feet 
of timber. Brushing is the most general method adopted. Spraying 
might be more convenient and quicker, provided the instrument is 
equipped with a nozzle that does not produce splashing or a mist so fine 
that there is little adherence of the liquid to the wood. The most 
satisfactory method is to inject the liquid by a syringe pump into the 
emergence holes, followed by brushing or spraying. 
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Studies on tl)e Biology and Control of the Large 
Roundworm of Fowls, Ascaridia galli (Scl)rank 1788) 

Freeborn 1923. 

F. S, H. BOBEBTSj I).Sc.j Animal Healtli Station, ATeerongpilly. 

IContimied from p, 479, Fa7i; IF,, Fol. XLVI ,— OotoheTj 1936.] 

PABT V. 

6. THE CONTROL OF ASCARIDIA GALLI. 

1. THEEAPEUSIS. 

INVESTIGATIONS into the therapeusis of ascaridiasis have followed 
two lines ( a) individual treatment, in which each individual hird is 
given a vermifuge, and {h) fioek treatment, in which a number of birds 
are treated simultaneousiy by means of a vermifuge, which is mixed with 
the mash. Greater success is claimed for individual administration, for 
this method ensures that each bird receives the full dosage. Flock 
treatment as originated by Herms and Beaeh^^^ is apparently not as 
successful in the field as it is under laboratory conditions. This is 
probably due to the fact that the efficiency of this method of treatment 
depends solely upon food consumption—a factor very difficult to control 
among birds in the field Herms and Beaeh*^^, for example, when 
recommending ah infusion of chopped tobacco stems in the mash, point 
out that care should be taken to see that each bird receives its share. 
Freeborn"’^, who found that a mixture of tobacco dust in the mash 
gave very satisfactory results under laboratory conditions, noted that 
these results were not always repeated in the field, one of the reasons 
being that the treated mash was distasteful to many birds. An impaired 
appetite, moreover, frequently accompanies an advanced helminth infes¬ 
tation, and under such conditions, the efficiency to be expected from a 
flock treatment w^ould be rather low. Such inability to control the intake 
of food by each bird would also he likely to prove dangerous, especially 
in the ease of such drugs as are employed for a flock treatment admin¬ 
istered once only. 

Individual treatment also apparently has its disadvantages, as it 
has been shovm that the treated birds may become so affected by a 
vermifuge that their vitality and egg production may be lowered. 
Atwood and Clark^^ firvSt drew attention to these ill-effects as a sequence 
to individual treatment. Hail and Shillinger®^, however, reported that 
in a field trial, which they carried out on 16 pullets given earbontetra- 
chloride at the rate of 2-27 ml. per kilo, no deleterious effects on egg 
production were noticed by them. This observation is supported by 
Stafseth and Thomson^®, who concluded from their field trials with 
/Hodin Yermidide” that birds, used to being handled, frequently failed to 
show any noticeable reduction in egg yield, and usually show a marked 
improvement in condition. 

On the other hand, work by Bleecker and Smith®^ ^® on the use of 
vermifuges under field conditions was reported as indicating that the 
repeated use of an individual treatment vermifuge on pullets ranging on 
infested soil was of no advantage in increasing egg production or in 
improving the health and vigor of the birds. In one experiment®^, 
however it was found that although the rate of egg production of 
treated birds may be very uneven, due to a marked decrease following 
treatment, the number of eggs per treated hird over a season may he 
greater than the number px’oduced per untreated birds. 
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The FARMALL-12 


"*|^You can adjust the rear wheel tread of the McCormick- 
Deering Farmali-i2 to any desired width from 44^ to 79 inches to 
suit the width of your crop rows, Farma!H2 works speedily In 
cane, cotton or tobacco plantations without injuring the plants . . . 
turns in a 7-ft. radius . . . handles ploughs, harrows, cultivators, 
planters, etc. . . . operates economically on low-cost kerosene fuel 
I ... when not engaged in the field If produces reliable power for 
all kinds of belt work. Let us send you a catalogue. 

.VX McCORMICK-DEERING 

>Ov WH.2 WALKING PLOUGHS 

Made in 8. 9 and lO-iftcIi 
sizes. ' With pleniy of clear- 
enc© in tKe fhroaf, this is a 
good plough for trashy ground. 
Pulverises stubble soil and in 
new land turns the stubble 
"* slice completely over. 

See your local MeCormich- Deering agent, or write us for further details, 

INTERNATIONAL HARVESTER COMPANY 

OF AUSTRALIA PTY. LTD. 

278-294 ROMA STREET. BRISBANE 
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DEPARTMENT OF AGElCTJLTtFEE AND STOCK, WILLIAM STREET, 

BEISBANE. 

1. The Minister for Agriculture and Stock is prepared to assist farmers to 
obtain the best prices for the wool from holdings of less than 1^,500 sheep, by 
receiving such wool, classifying it, and placing it on the market in bulk lines, thereby 
avoiding sale under Star Lot conditions. 

2. A correct aeeoimt of the wool is kept, and each farmer receives the amount 
realised less the necessary broker’s charges, and other charges which are as follows:— 

3. ~ 

(1) A charge of 10s. per bale for elassidcation (this charge includes insur¬ 
ance in sheds, on rails, transit, and to selling broker^s stores). 

(2) All freight, handling, dumping, and rebaling. 

(3) Other out of pocket expenses. 

4. The Department of Agriculture and Stock charges no commission; an advance 
of 60 per cent, is made, free of interest, on the estimated value of the wool as at the 
time of receipt of the wool in the Department’s store. 

5. The wool will be sold as soon as possible following a sufficient accumulation 
to enable it to be sold to best advantage. 

6. It must be understood that the limit of this arrangement is 1,500 sheei), and 
that the Department will not accept a clip from a greater number, and is prepared 
to take classes that do not reach five bales in quantity. 

7. The weights as taken in the Departmental Store, and the classification before 
sale, are to be accepted as final. 

8. Farmers desiring to accept this arrangement should notify the Under Secre¬ 
tary, Department of Agriculture and Stock, of their intention, before consigning 
the wool, advice of which, with all particulars, brands, weights, &e., should be given. 

9. COUSIGU THE WOOL TO THE UNDER. SECRETARY, DEPARTMENT 
OF AGRIGUT;TUBE AND STOCK, ROMA STREET, BRISBANE. 


Mecomme7hdations, 

(a) The bales should be branded on the cap only, so that the packs, if in 
good order, may be used again. This saves the price of a new pack to the farmer. 

(h) Locks and belly wool should be kept in separate packages. 

(c) Remove all dags and wet stains before rolling the fleece j the wool requires 
no other treatment oB' fhe', farm. 

(d) All merino wool should be kept separate from other grades and breeds. 
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Tliomas^®^', using tetracMoi’etliyiene plus kaniala and '‘lodiii 
Vermicide/' found that there was a marked decrease in egg "prodiietioii 
foiloYung treatiuentj and that, thereafter, the production of the treated 
birds did not at any time equal that of the untreated birds. There was 
also a higher mortality rate among the treated birds, whose food eon- 
sumption per dozen eggs was also greater. Thomas concluded that 
treatment was Yaliieless, because birds on infested soil became rapidly 
reiiifested owing to the ill-effects of the vermifuge upon their vitality, 

Maw^^ has recorded that the use of karaala may seriously affect 
egg production, and finally, Ackert and Grrahain--, using carbontetra- 
chloride at the rate of 4mi. per kilo, have noted that with two treatments 
with an interval of three weeks, the egg production of ten treated birds 
decreased from 62.38 per cent, to 52.38 per cent, over a six weeks' period, 
while the production of ten untreated birds increased from 50.48 per 
cent, to 70.48 per cent, over the same period. 

In the following series of trials both individual and flock treatment 
have been considered. Although flock treatment has received scant 
attention from poultry helminthologists during recent years* its inelusion 
in this series of experiments was considered warranted for two main 
reasons:— 

(a) The majority of poultry farmers in Queensland vriil not 
employ individual treatment, owing to the time, labour, and 
expense involved. If, therefore, a flock treatment, simple in 
its application, could be made available, even though its 
efficiency were only moderate, its regular use by these people 
would, in all probability, be followed by an improvement in 
health of the poultry they control. 

(h) It is possible that a flock treatment, in which treatment is 
applied over a number of days, so that the amount of a 
vermifuge consumed per day is relatively small, may not be 
followed by the ill-effects on egg pi^oduetion, &c., which have 
been reported by several investigators as a sequence to 
individual treatment. 

1. INDIVIDUAL TEEATMENT. 

/ / 

(i.) Resume of Previous Investigations. 

The principal drugs employed in the individual treatment of poultry 
infested with A, galU are (1) a solution of nicotine sulphate (40 per cent, 
nicotine), (2) iodine, which is used very largely in the United States as 
^Aodin Vermicide/' (3) tetrachlorethylene, and (4) carbontetraeMoride. 
Other drugs which have ben critically tested include oil of chenopodiiiin, 
oil of turpentine, copper sulphate, pjo^ethrum, derris, kamala, normal 
butilydene-chioride, benzine, and a few others of minor importance only, 
such as oil of eucalyptus, arecoline, and oil of aniseed. Some of these 
have given relatively high efficiencies, and others have proved to be of no 
value whatsoever. 

Nicotine Sulphate and Its Compounds. 

The use of nicotine sulphate (40 per cent nicotine) as an anthel¬ 
mintic for A. gain was first investigated by Preehorn®^. Previously, 
flock treatments employing the admixture with the mash of an infusion 
of chopped-up tobacco steins (Herms and Beach®®) and of commercial 
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tobacco dust (Dougliterty and Beaeh^®) and (Freebom^^) bad given 
satisfactory laboratory trials and were in use in the field. Freeborn^-, 
however, found that flock treatment with tobacco dust was not 
always reliable under field conditions, and, as a result, eoinmeneed 
experiments with Blackleaf 40—a proprietary nicotine sulphate solution 
containing 40 per cent, nicotine. His work showed that this extract' if 
given ill sufficient quantities to be efficient, was decidedly toxic. Subse¬ 
quently, however, Freeborn found that when the extract was mixed 
ivith Lloyd's alkaloidal reagent, a special type of Fuller's earth, high 
efficiencies, namely 97.2 per cent., could be secured against A. gallij and, 
moreover, that the inclusion of this reagent protected the birds from 
any toxic action of the nicotine sulphate. The formula recommended 
consisted of 6.6 nil, (7.92 gms.) of Blackleaf 40, and 16 gms. of Lloyd's 
reagent. The dosage was given as 350 mgms. to 400 mgms. of this mix¬ 
ture, W'hieli, Freeborn stated should be given without any previous 
starvation, and is well tolerated by birds as young as eight to ten weeks. 

Carpenter’®, using nicotine caseinate, reported that this derivative 
was 99 per cent, effective and non-toxic. In the annual report, 1923-24, 
the Missouri Poultxy StatioiP"' state that good results ivere secured by 
them with a 4 ml. dose of a 4 per cent, solution of nicotine sulphate 
in mineral oil. 

Extensive investigations into the nse of nieotine sulphate as a 
poultry vermifuge, including several proprietary preparations, were 
reported by Bieeeker and Smith in These -workers found 

Freeborn's formula highly effective, but when given w’ith 15 grs. kamala 
as a ‘‘double duty” treatment, the efficiency was somewhat reduced, 
being 72.5 per cent, in the 32 birds so treated. Nicotine sulphate (Black- 
leaf 40) in doses of 2.5 minims to .3 ml. plus 15 grs. kamala was 65.7 
per cent, effective in 135 birds against ail helminths, excluding Ileterakis 
galUnm^ Doses of nicotine sulphate up to 1 ml. were employed, and it 
was reported that although as much as ten drops could be given with 
safety to large cocks and five drops to grown hens, the efficiency of the 
drug was decreased, and its toxicity increased if doses larger than .3 ml* 
were employed, Bieeeker and Smith®'^ considered nicotine sulphate in 
2.5 minim to .3 ml. doses effective and reasonably safe, except for badly 
depressed birds, but after further trials®^ they reached the eoiieiusion that 
'‘ Whilst Blackleaf 40 appeared to be an effective vermifuge, its depress¬ 
ing action on .producing birds and the fact that toxic symptoms follow its 
use in some birds, makes it of questionable value, and, therefore, it cannot 
be highly recommended.” 

In recent work in Eiussia, Skriabine and Schultz®® noted that of the 
several drugs tested by them, nicotine sulphate was most satisfactory. 

CarbontetracMoride. 

In 1923, Hall and Sehillinger®^ reported that this drug was highly 
effective against A. galli. The doses used ranged from 1 ml, to 20 ml. 
per kilo* and while a dose of 1 ml. per kilo* failed to remove any worms 
from the one bird to which it was administered, doses of 2 ml., 4 ml., and 
5 ml. per kilo, were 100 per cent effeetiye in each case in which they 
were employed. Their report does not indicate any toxicity, even from 
the dose of 20 ml, per kilo, Graybill and Beach®"^ noted that a 2 ml. dose 
to adult birds in hard capsules was 98 per cent effective. Freeborn, 
however, was unable to report satisfactory results from the doses employed 
by him. Graham and Ackert®^ found that a dose of 4 ml. per kilo. 
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would remove .all A. gallL. No toxic sjunptoms followed tlris dose rate^ 
but a dose of 10 mi, per MIo. w^as reported to be decidedly toxic. These 
trials were repeated in 1935“^, and it rvas found that whilst doses of 
8 mi and 10 ml. per Idlo. were, effective but toxic, a dose of 4 nil per 
kilo., while removing all the worms, had only transitory effects. A field 
trial with this dose rate to ten laying pullets showed, how’ever, that 
iiiaetivity and diarrlicea be present for two days subseciueiit to 
treatment. 

Yen Mocsy did not find carbontetraehloride very satisfactory, and 
Skriabine and Schiiltz'^'^* reported that whilst the drug gave good results 
in their hands, it was not as effective as nicotine sulphate or tetracMor-* 
ethylene, 

TetracMoretliyleiie. 

Sclilingman'^^ first tested tetraeiilorethyleiie against A. gallp and 
reported that a dose of 1 ml. was highly effective in birds up to 2 lb. 12 oz. 
in weight. When used in conjunction wuth kamala®^, its efficiency w’as 
reduced, but Schlingman considered that this ■would not have occurred 
.if a three days’ interval had been present between the use of the two 
drugs. 

In 192!), further tests w’-ero carried out by this worker®-, and he 
found that doses less than 1 ml. were not particularly effective in birds 
up to 2 lb. in weight, and that even at this dose rate, the dimg was not 
always reliable in its action. With Guzhit®^ Schlingman found that no 
toxicity followed doses of 1 ml. to 5 ml, to chickens *91 kilogi'ammes to 
1.6 kilogrammes in weight or following a dose rate of .83 ml. per Mio. 

Ackert and Graham--, comparing the toxicit}^ of tetrachlorethylene 
and carbontetraehloride, found the former more toxic, for whereas a dose 
of 6 ml. per kilo, of carbotetrachloride produced transitory effects only, 
due principally to inhalation intoxication, tetrachlorethylene, given at a 
similar dose rate, caused visible toxic symptoms for five days subsequent 
to its administration. Skriabine and Schultz®® mention tetraehiorethy- 
lene as being very effective. 

Iodine. 

The use of iodine as a vermifuge for poultry w'as first investigated 
by Chandler^®’ He found an iodine suspeusoid which was claimed to 
be not only highly effective against both roundworms and tapeworms, 
but also lethal to their eggs. This preparation is known in the United 
States as ^Hodin Vermicide.” Stafseth and Thomson®® reported a 100 
per cent, efficiency in 29 birds against A, galU from this eompoinid, which 
-^vas also noted to be entirely harmless. In field trials, they found that 
repeated treatments were follo'wed by an improvement in health and rate 
of production. Bleecker and Smith^^ recommend 'Hodin Vermicide” 
as being effective, and particularly safe for badly-depressed birds. ■ The 
adult dose is 1 fluid oz., and the efficiency depends entirely upon deliver¬ 
ing the preparation directly into the gizzard, for which purpose a special 
bulb syringe fitted with a long slender nozzle is provided. 

Von Mo5sy^® reported an organic compound of iodine, the glycerine 
ester of 9-10-di-iodo-12-oxy-octadeeylic acid to be safe ,§ni ,400 per cent, 
effective. 

Other Drugs. 

' Copper Stdphaie—The Foultxj Station®^ noted that a 

1 gram dose of copper sulphate was 78 per cent effective in adult 
'birds. : Von Modsy^®, however, reported that thfe drug used either as a' 
powder or in solution did not give very Satisfaetoty results. ’ 
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Oil of Turpentine, —Hall and Poster*^'^ tested oil of turpentine on six 
cliiekeiis, 45 kilograiinne to -9 kilogrannne in weight. The birds were 
given 2 ml. of the drug in 2 niL of olive oil, wiiieli dosage was followed by 
8 mi. of castor oil. An efficiency of 76 per cent, was obtained. These 
results were ooiihii'iied by the i^Iissonri Poultry Station®^. Von Moesy^^ 
however, was iiiialile to icport satisfactory results from liis tests with this 
drug. 

Pyrethriou. —In 1934, Eebrassier'^- reported that a 200 mgr. dose of 
a sample of, pyrethram containing *8 per cent, pyretlirin I. removed 95 
per cent, of tlie Asearidia from 30 birds. 

The allied drug, derris, was used by Freeborn’’'^^, who was unable to 
obtain any degree of efficiency nnth the dosages employed. 

Normeil Butilijclene Chloride .—This drug tvas used by Wiiglit 
et. al. Their report indicated that doses of 2 ml. to 6 ml. were well 
tolerated and 100 per cent, efficient. A dose of 1 ml., whilst not so 
e,ffective. gave very satisfactory results. 

Benzine, areeoliii, oil of eucalyptus, and kamala have also been 
testetl by Yon Moesv'^, but were all regarded as unsatisfactory. 

(ii.) Laboratory Experiments. 

Ill the laboratory trials reported herein, the various drugs selected 
were first tested on young birds. These birds were secured as day old 
eliiekens and infested with A. galU when one month old, treatment 
experiments being commenced several weeks later, by which time the 
majority of the worms had reached maturity, and were of a conspicuous 
size. The breed employed was Single Comb Wiiite Leghorns. 

Owing to insiiffieient accommodation it -was not possible to carry out 
trials involving single subjects and groups of birds of from three to 
twelve ill number were employed. 

Previous wmrk by the writer on the life history and pathogenicity 
of A. gain had shown that it was very rare for chickens when given 
a single small dose of eggs at 30 days old to be, after a few weeks infesta¬ 
tion, entirely worm-free. The chickens used in these tests were given 
single doses of 100 eggs to 200 eggs, and it is considered reasonably safe 
to assume, therefore, that the drug employed had been 100 per cent, 
effective in those birds in any group in which no worms were found after 
treatment. 

AVith each series of experiments carried out with these young birds 
a group of control untreated birds was always maintained. In this way 
the possibility of the expulsion of worms by the treated birds being due 
to. factors other than treatment was guarded against. The number of 
worms passed by the control groups during any critical test ivas never 
more than three, which number, it is considered, is too small to have 
any significant effect upon the efficiencies obtained. 

The drug giving the most promising results among the young birds 
was then tested on adult birds—^hens one to two years old. In the case of 
the adult birds, it was possible to obtain the efficiency of the drug in each 
individual bird. Controls were not maintained in this series of trials, as 
the adult birds varied in age and came from different poultry farms. 

'In... all. eases the, birdis ^were... plaeed. on wire-mesh: fibors. and the 
'.droppings were ,;e©Eec|eir.,«:: iron'' traya 'beneatlu,' .The* iB.aj€®ity' of the^ 
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worms voided were collected during the first tweiitv-foiir lioiirs. Very 
few were passed on tlie second and third days, and it was extremely 
rare to find voided worms on the fourth day. 

The drugs tested included nicotine sulphate, earboiitetraeliloride, 
tetraehloretliyleiie, oil of chenopodium, oil of turpentine, pyretiinun, 
copper sulphate, and carbonbisulphide, all of which, Avitli the exce/ptioii 
of earbonbisiilpliide, have been employed by other investigators and noted 
as being reasonably or highly efficient. It is regretted that '^lodiii Yer- 
micide'' was omitted from these trials, but this preparation is not obtain¬ 
able in Queensland. 

Nicotine Sulphate. 

Prior to its use in the tests described below, the sample of nicotine 
sulphate used W'as analysed and found to contain 40-8 per cent, nicotine. 
The results obtained are summarised in Table XIX. 

TABLE xrx. 


Results ERO^^r Nicotine Sulphate. 


No. of 
Experi¬ 
ment. 

No. 

Birds 

ITsed. 

A^^ei^^hts 

of 

Birds. 

Uosage. 

No. 

AA'onns 

I Bassed. 

No. AA^ornis 
Remaining in 
Iiidhiduai Birds. 

Total 

AVorms 

Remain¬ 

ing. 

Bex Cent. 
Efficiency. 

1 

10 

Oz. 

18-24 

Minims. 

1'5 

37 

0, 1, 7, 14, 2, 0, 0, 0, 0, 0 

29 

56*01 

o 

10 

21-20 

1*5 

35 

2, 6, 7, 3, 7, 4, 0, 0; 0, 0 

29 

f55*4 
54*7 J 

3* 

5 

15-19 

2-0 

18 

2, 3, S, 0. 

13 

,58*0 

4 

5 

17-21 

2*5 

15 

4, 9, 1, 7. 4 

25 

37*5 

5 

12 

16-23 

t 2.50 mgm. 

15 

1, v8, .3, 10, 1, 4, 7, 1, 4, 0, 
0,0 

5, 8, 7, 7, 0 

45 

25*0 

■6 t 

5 

lS-23 

+ 350 mgm. 

24 

36 

40*0 


* 1 liird died shortly alter treatment. t No starvation. + Freeborn’s formula. 


Discussion. 

All birds except those in experiment 6, which Avere imstaiwed, Avere 
starved for approximately 17 hours before and for 8 hours after 
treatment, the drug in all cases being administered in hard gelatine 
capsules. 

In experiments 1 to 4 inclusive, all birds displayed symptoms of 
toxicity, droAvsiness, a staggering gait, and prostration folloAving shortly 
after administration, being very marked in the case of the larger doses. 
Where 2*5 minims Avere used, the birds did not recover completely till 
about 24 hours after treatment. Of the five birds given a 2 minim dose, 
one collapsed and died witHn thirty minutes. 

The highest efficiency was secured from a 2 minim dose, which 
removed 58 per cent, of the worms from four birds, from one of Avhieh no 
worms were collected on autopsy (Exp, 3). A 1-5 minim dose to 20 birds 
(Exps. 1 and 2) was apparently 100 per cent, effective in nine birds, but 
left a sufficiently large number in the remaining eleven to reduce the 
efficiency of this dosage to 55.4 per cent. The highest dosage employed, 
namely 2.5 minims, Avas less effective than either of the two smaller 
doses, and gave an efficiency of only 87,5 per cent (Exp. 4). 

In Experiments 5 and 6, where a 250 mgm, and a 850 mgm. dosage 
of Preeboms^ formula were employed,^ it was evident that the addition of 
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tile Lioj'^d's reagent -was snceessfnl in protecting the birds from the toxic 
action of the nicotine sulphate. With the exception of two of the birds 
given 250 mgiii. (Exp. 5) no symptoms of toxicity were observed, and 
in these twol 3 ircls only very slight evidence of toxicity was manifested. 
In the twelve birds subjected to seventeen hours’ starvation before and 
three hours’ starvation after the administration of a 250 mgm. dose 
(Exp. 5) the dosage appeared to have been 100 per cent effective in only 
three birds, giving a total efficiency of only 25 per cent. The 350 mgm. 
dose was given without any starvation to five birds, but was only 40 per 
cent, effective (Exp. 6). 

These results are not in agreement with those claimed by other 
workers in whose hands a nicotine sulphate solution containing 40 per 
cent, nicotine has given evidence of relatively^' high efficiencies. The 
optimum dosage as noted by the writer to birds 15 oe. to 26 oz. in weight 
is in the vicinity of 2 minims, and apparently dosages greater than this 
are not only more toxic, but also less effective. Whilst previous starva¬ 
tion may have increased the toxicity, there is no evidence that sueh^ 
preparation is responsible for a decreased efficiency. A 1-5 minim dose 
removed 554 per cent of the woi’ms present in birds previously starved 
for seventeen hours, whilst 350 mgr, of Freeborn’s formula, which con¬ 
tains approximately 1.6 minims of nicotine sulphate, given TOthoiit 
starvation, was only 40 per cent, effective. From these tests it must be 
concluded that nicotine sulphate was in the writer’s hands both 
ineffective and dangerous. 

TetracMorethylene. 

The results obtained with this drug are set out below in Table XX. 


TABLE XX. 

Results mou Teteachloeethyieke. 


No. of 
Expeii’l 
ment, 'j 

No. 

Birds 

Used- 

Weights 

of 

Birds. 

Dosage. 

No. 

! Worms 
Passed. 

No. Worms 
Remaining in 
Individual Birds. 

Total 

Worms 

Remain¬ 

ing. 

Per Cent. 
Efficiency. 

7 ! 

10 

Oz. 

18-24 

•5 ml. 

31 

3, 1,2, 2, 23, 1,0, 0, 0,0 : 

32 

49-2 

8 ^ 

■ 5 

16-20 

'5 ral. ' 

44 

2,2,3,0,0 .. 

7 

86-2 

9 : 

10', i 

16-29 i 

•75 ml. : 

74 : 

2,2,2.18,0,0,0,0,0,0 

24 

75*5 

10 

10, 

l?-27 

1 niL 

77 

31, 8, 2, 0, 0, 0, 0, 0, 0, 0 1 

41 

65-2 


Discussion. 

Ail birds were starved for seventeen hours before and for three 
hours after treatment, the drug being administered in hard gelatine 
;;' .'capsules. 

In the first test, a *5 ml, dose was given to ten birds, varying in 
'Weight from 18 oz. to 24 oz, A total of thirty-one wnrnis was passed, 
and on post mortem it appeared as though this dosage had been- lOO 
per cent effective in four' birds, and highly effective in five others. 
From the tenth bird, however, twenty-three worms were collected. 

Note.-—-T liie 'writer’s 'experimce with, the therapeusis of Aseaiiliasis has led 
him to consider that wO'ims mar be more readily removed from old grown' birds 
than from young birds. As most of the'tests'by other investigators'with', iiieotine 
sulphate have, so,'far a». it, ean.'be determin'ed,; been carried' out on:grown birds, ,it is 
1 Jj^^ble that this factor may have been r^ponsible''for the' poor ' results 'seenred 
with iMs drag m these investigatxons.' '''' > 
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tMs iiuiiiber thereby considerably redncing the effieieiiey of the dos^tge 
ill this experiment, only 49-2 per cent of the total number of worms 
present being removed. In the second trial with a -5 ml. dose on five 
birds, somewhat lighter in weight, better results were secured, and an 
efficiency of 86*2 per cent, was obtained. 

Wlien the dose was increased to *72 ml. to ten birds, 16 02 . to 29 oz, 
in weight (Exp. 9), autopsies showed a very high effieieiiey in nine 
birds, being apparently 100 per cent, in six of these, but the presence of 
eighteen worms in the remaining bird was responsible for a dv^erease in 
the efficiency of this dosage to 75.5 per cent. 

A 1 ml. dose to ten birds of about the same weight as those to which a 
•75 ml. dose had been administered (Exp. 10), proved to be less effective 
than the *75 ml. dose. This was due to the fact that although the 1 mi. 
dose had apparently been 100 per cent, effective in seveii birds and 
highly effective in the eighth bird, it failed to remove tbe bigger pro¬ 
portion of the infestations from the remaining two birds, especially 
from one of these from which thirty-one ■ worms were collected, giving 
an efficiency for this group of only 65-2 per cent. 

No symptoms were at any time observed as might be associated 
with a toxicity from these dosages, except in the ease of one bird in the 
group given a 1 ml. dose, wffiieh was slightly depressed for a few hours 
after treatment. 

The results secured with this drug are rather better than are indi¬ 
cated in the accompanying table. In the majority of the birds the dose 
employed gave relatively high efficiencies, but as in some birds it 
appeared to be without any effect on the infestation, it was concluded 
that the drug was unreliable in its action, and no further trials were 
carried out. 

Oil of Chenopodium. 

The oil of chenopodium employed was from a sample sold by 
W. J. Bush and Co., London. The results secured in these tests against 
Ascaridia galli are given in Table XXI. 


TABLE XXI. 

REStTL'ES FROM Oil OF CHEXOPOBIIAI. 


No. of 
Experi¬ 
ment. 

No. 

Birds 

Used. 

Weights 

Bhrds. 

Dosage. 

No. 

Worms 

Passed. 

No. Worms 
Remaining in 
Individual Birds. 

Total 
Worms i 
Beinam-j 
ing. 1 

Per Cent. 
Efficiency. 

11 

10 ; 

Oz. 

I9~<2is 

■15 mi.+ 2 mi- 

. 52 

5,1, 2, 0, 0, 0,0, 0, 0, 0 

8 

'86-e 

12 1 

0 

18-24 

castor oil 
•2 mJ. 4* 2 ml. 

87 

3, 4, 3, 4, 0, 0, 0, 0, 0 .. 

14 ‘ 

86-1 

13 

5 ■ 

20-26 

castor oil 
•3 ml. 4* 3 ml. 

• 54 

1, 3, 2, 2, 0 

1 

8 ! 

87-1 

14 1 

5 

26-29 

castor oil 
•4 ml 4 3 ml. 

45 

3, 0, 0, 0, 0 * 

3* 

lOO’O 




castor oil 





* One bird died withia 24 Lours after treatment and contained three woi'ms. This dosage waa 
therefore 100 per cent- effective in the remainmg four birds. 


Discussion. 

The dosages of oil of chenopodium were given in hard gelatine 
capsules, followed immediately by the castor oil. The birds were starved ■ 
for seventeen hours before and for three hours after treatmeht. 
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In tlie first test (Exp. 11) a *15 ml. dose of oil of elienopodiiiiiiy 
followed by 2 ml. of castor oil was employed, the ten birds receiving this 
dose weighing from 19 oz. to 26 oz. Fifty-two worms were passed, and 
on post mortem no worms were found in seven of the birds, and five, 
one, and two respectively in the remaining three—an efficiency of 86-6 
per cent. No ill-eifeets from this dosage were observed in any bird. 

lYlien the dosage was increased to *2 ml. to birds of somewhat the 
same weight, S6-1 per cent, of the "worms present was removed. One 
bird was apparently affected by this dosage and did not recover com¬ 
pletely for about two days (Exp. 12). 

A -3 ml. dose followed by 3 ml. of castor oil, removed fifty-four 
worms from five birds, 20 oz. to 26 oz. in weight, and left a total of eight 
wurms, an efficieney of 87-1 per cent. One bird was markedlj^ affected 
by this dosage, and in all birds the droppings were dianiiceal for about 
twO'clays. (Exp. 13). 

A final test with a dose of 4 ml. of oil of clienopodium, followed by 
3 ml. of castor oil to five birds, 26 oz. to 29 oz. in weight, showed this 
dosage to be decidedly toxic. One bird died within 24 hours, and the 
reijiaining four were affected for from four to five days. The efficiency 
was 100 per cent. (Exp. 14). 

These trials indicate that oil of chenopodiimi in a close of *15 ml. 
with 2 ml. of castor oil appears to be safe and highly efficient. Increasing 
the dosage to -2 ml. and -3 ml. was not followed by any marked increase 
ill efficiency, though there "^ms a very definite increase in toxicity. A 4 
ml. dose wus 100 per cent effective, but decidedly toxic. The birds 
employed for these higher dosages (Exps. 12, 13, and 14) were found 
on post mortem to be affected to varying degrees with an intestinal form 
of coeeidiosis. Such a condition contraindicates the use of this drug, and 
it is probable that with healthy birds of the same iveights there might 
have been little or no evidence of toxicity from the -2 ml. to 4 ml. 
closes^—from the *2 ml. and *3 ml. doses at any rate. As, however, 
enteritis is a fairly common condition among poultiy, it was felt that 
the drug could not be recommended and no further trials "were there¬ 
fore carried out. 

Copper Sulphate. 

Two tests were carried out with nopper sulphate. In the first experi¬ 
ment eight birds were each' given 1 gm. in 4' ml. of wuter. The birds 
weighed 20 oz to 26 oz. and were subjected to the usual periods of star¬ 
vation, "Within two hours of treatment all birds were visibly affected, 
and'were all dead within three days. 

W^heii, the dose wus reduced to -5 gm. an efficiency of 66.6 per cent. 
Avas secured from five birds of approximately the same weights. No birds 
died,' but all were affected to varying degrees for several days after 
treatment. 


TABLE XXII. 
COPPEE SCLPHATB, 


Ko. of' 
Experi¬ 
ment. 

No. 

Birds 

Used, 

Weights 

of 

Birds. 

Dosage. 

Xo. 

Worms 

Passed. 

No. Worms 
Remaining in 
ladnidnal Birds. 

Total 

Worms 

Remain¬ 

ing. 

Per Cent. 
Efficiency. 

15 

8 

0:z. 

20-26. 


35 



All birds 

16 

5 

18-25 

! 

•5 gm, 1 

30 

5, 2, 0, 4, 4 

15 

died 

66'6 
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Copper Snipliate and Mcotiae Siilpliate. 

In the first experiment nitli' this combination, a close af -5 gin. 
Slipper sulphate in 2 ml. of water plus 1 minim of iiieotiiie sulphate was 
employed. This proved 97*5 per cent effeetive in eight birds/rein oviiig 
seventy-seven worms and leaving two. This dosage proved rather tcixie 
however. A smaller dose of copper sulphate, namely *2 gin., with 1 
ininim of nicotine sulphate was only 51-6 per eent.^ efficient in four 
birds. While a reasonable efficiency may have been secured with *3 
gm. copper siilphatej it was felt that this dose would not leave a 
sufficient margin of safety, and no further trials were therefore carried 
out. 


TABLE XXIIT. 

Copper Sihphate plus Xtcotine Sulphate. 


Xo. of 
Experi- 

iiieni. 

No. 

Birds 

Used. 

Weights 

of 

Birds. 

Dosage. 

No. 

Worms 

Passed. 

No. IVorms 
Pweiiiainiiig in 
Individual Birds. 

Total 

■Worms 

Pi,emaiii* 

ing. 

Per Cent. 
Efficiency. 



i Oz. 






17 

8 

1 19-25 

•5 gni, cop. 
sulph.qmin. 
nic. solph. 

77 

1,1, 0, 0, 0, 0, 0 ,0 .. ’ 

-■> 

97*5 

18 

4 

21-25 

1 

■2 gm. cop. 
siilph., 1 min. 
nic. sulph. 

32 

7, 5, 10, S. 

30 ^ 

51*6 


Oil of Turpentme. 

The efficiencies secured with doses of 1 ml. and 2 ml. of this drug 
are given in Table XXIV. 

TABLE XXIV. 

Results from Oil of Turpentine. 


No. of 
Experi¬ 
ment. 

No. 

Birds 

Used. 

i 

Weights 

of 

Birds. 

Dosage. 

i 

No. 

Worms 

Passed. 

No. Worms 
Reniaining in 
Individual Birds. | 

Total 

■Worms 

■Remain¬ 

ing. 

Per <’ent. 
Efficiency. 



Oz. 






19 

3 

21-24 

1 ml. -i- 2 ml. 
castor oil 

32 

14, G, 8. 

28 

53*3 

20 

5 1 

21-27 

2 ml. + 2 ml. 
castor oil 

05 

3, 2, 0, 0, 0 

5 

92*9 ; 


Discussion. 

In both groups of birds the oil of turpentine was mixed with castor 
oil and the required dosage delivered into the crop by means of a syringe 
and rubber tube. All birds were starved for seventeen hours before and 
for three hours after treatment. 

No ill-effects followed the use of a dose of 1 ml. oil of turpentine in 
2 ml. castor oil, but the percentage of worms removed was only 53*3. 
Where 2 ml. of turpentine was employed tw^o birds were definitely 
affected by the increased dosage, but had recovered completely by the 
third day. The efficiency from this dosage was very high, namely 924.1 
per cent, being apparently 100 per cent, in three birds. 

These twm experiments indicate that wiiilst a 2 ml. dose to birds 
21 oz. to 27 oz. in weight removed the ina.iority of the worms, the toxic 
symptoms displayed by two of the five birds employed precludes its 
.recommendation. The toxicity of this dosage may have possibly been 
reduced by the use of larger quantities of castor oil.,. However, as this, 
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if effective, would considerably increase the costs of the treatment, and 
as it did not appear as though the. results secured with earboiitetra- 
chloride would be approached, no sneh tests were made. 

Pyrethrum. 

Ill Eebrassier's report®" on the use of pyrethrum, a 200 iiigm. dose of 
a sample of pyretliriim containing *8 per cent, of pyrethrin I. gave a 95 
per cent, efficiency. This dosage, therefore, contained 1*6 nigm. of 
pyrethrin I. The sample of pj^rethrnm used in the writer’s test was 
analysed as containing only *24 per cent, of pyrethrin I., and therefore 
to give a dosage of pyrethrnm containing an amount of pyrethrin I. 
equivalent to that in the 200 mgm. dose used by Eebrassier, each of the 
ten birds on which the test was made was given 750 mgm. (1-8 mgm. 
pyrethrin I). The birds were staiwed for 17 hours before and for three 
hours after treatment, and weighed from 19 oz. to 26 oz. The results 
of this test (Exp.. 21) were very disappointing, as only one worm was 
passed, 146 being collected on autopsy. 


TABLE XXV. 


E-EStriTS mov G.:IJIB0NTETE4CHL0PJBE (Touxg Bisds). 


Ho. of 
Experi- 
i ment. 

Ho. 
Bii-ds 
! Used. 

Weights 

of 

Birds. 

Pre¬ 

para¬ 

tion. 

Dosage. 

Ho. 

Worms 

Passed. 

Ho. Worms 
Remaining in 
Individual Bii'ds. 

Total 

Worms 

Remain 

ing. 

Per Cent. 
Efficiency. 

23 

10 

Oz. 

18-22 

a 

•5 ml- (hard 

' 57 

' 2, 3, 2, 1, 1,0, 0, 0, 

9 

86-4 

24 

6 

15-19 

a 

capsule) 
i *5 ml. (hard 

24 

0,0 

10,4,2,0,0,0 .. 

16 

CO-0 

25 

^ 10 

113-20 

a 

i capsule) 

•75 ml. (hard 

80 


0 

100-0 

26 

8 

18-24 

a 

1 capsule) 

; -75 ml. (hard 

68 

; 3, 7, 7, 8, 4, 0, 0, 0 

29 

70-1 

27 

‘ 9 

1 22-26 

a 

1 capsule) 

! -75 ml, (hard 

69 

^ 5, 7,1, 2, 0, 0, 0, 0 

15 

82-1 

28 

10 

16-23 

a 

capsule) 

1 ml. (hard 

144 

1 3, 0, 0, 0, C, 0, 0, 0, 

3 

97*9 

29 

10 

17-25 

a 

capsule) 

1 ml. (soft 

capsule) 

1 ml. (soft 

194 

0,0 

i 

0 - 

100-0 

' 30 

S 

20-24 

a 

58 


0 

100-0 

31 

10 

18-25 

a 

capsule) 

1 ml. <S5"ringe) 

64 

1 

7, 4,4,3, 2,2, 0, O.j 

22 

74-4 

32 

11 

16-24 

6 

1 mi. (syringe) 

88 

0 0 

2, 3,1,1,0,0, 0, ^ 

10 

89-8 

33 ' 

9 

22-26 

h 

1 ml. (soft 

55 j 

0, 0, 0 

0 i 

100-0 

34 

10 

lS-24 ; 

c 

capsule) 

1 ml. (soft 

128 ‘ 

3, 2, 1, 3, 2,4,2, 0, 

17 i 

88-3 

35 1 

9 

17-23 

c 

capsule) 

1 ml. (syringe) 

34 

0,0 

5, 2, C, 3, 12, 3, 3, 

34 ' 

. 50-0 

36 

8 

19-24 

a 

X ml. plus 1 

37 

0, 0 

53, 30, 8, 0, 0, 0, 0, 

91 

28-9 

S7 ' 

,8 ^ 

22-26 

a 

ml. liquid 
paraffin 

1 ml, plus 1 

45 ■ 

0 

1, 1, 0, 0, 0, 0, 0, 0 

2 

95-8 

38 

S 

17-25 

a 

ml, liquid 
paraffin 

1 ml, (soft 

98 ’ 

1 , 1, 0 , 0 . 0 , 0, 0, 0 ^ 

2 

98-0 





capsule) and 
Sgr. kamala 




* a 17 lioars’ starvation before and 3 iiours’ starvation after treatment. 
b 17 honra’ starvation before, fed about 5-10 minutes after treatment. 

c Ho starvation. 


Carbon Bisulphide. 

In, a single test (Exp.^ 22) with carbon bisulphide three birds, 23 
02 ., 22 02 ., and 19 oz. iii’weight respectively, were given *3 mi. in a hard 
gelatine capsule after seventeen hours previous starvation. No food 
was' slowed for three hours after treatment. Within two hours after 
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dosing ail three birds were noticeably distressed. Next il.;y two bad 
recovered to a slight extent, and were iiieliiied for food. The tiiird bird 
did not assiiine a normal appearance till about the fifth day cxi'e? treat¬ 
ment. A total of twelve worms were passed. Post mortem riiow:-(l that 
this dosage bad removed all worms from one bird and bad left a single 
v'orin ill each of the other two birds, an efficiency of 85*7 per cent. 

CarbontetracMoride. 

A large number of tests were carried out with this drug on both 
young and adult birds as tbe results secured in the early stages of the 
work gave indications that carbontetraeliloride promised to be more 
effective than any of the other drugs tested. The results of tbe trials with 
young birds are given in Table XXV, 

Discussion. 

Ill tbe first experiment with carbontetraeliloride, a *5 ml dose in bard 
capsules to ten birds, 18 oz, to 22 oz. in weight, gave very promising' 
results, an efficiency of 864 per cent, being seoured (Exp. 23). Tbe sauie 
dosage on six birds, somewhat lighter in weight, however, removed only 
60 per cent, of the infestation. (Exp. 24). E\ddently this dose was not 
large enough to give good and consistent results in birds of this ireiglit 
range. 

In the next three experiments (25, 26, and 27) a '75 ml. dose in hard 
capsules was emploj^ed. The effectiveness of this dosage varied from 70-1 
per cent, to 100 per cent, in twenty-seven birds, 16 oz. to 26 oz. in weight, 
giving a total efficiency of 83*1 per cent. It was evident that whilst this 
dose was highly effective in those birds in the vicinity of 16 oz. weight, it 
was not so efficient in the heavier birds. 

The dose ivas, therefore, increased to 1 ml., given in hard capsules. 
The ten birds given this dosage weighed 16 oz. to 23 oz. A total of 144 
worms were passed, and three were present on autopsy, an efficiency of 
97*9 per cent (Exx>. 28). In a further experiment with this dosage, all 
worms were removed from eighteen birds, 17 oz. to 25 oz. in weight, to 
which the drug was administered in soft capsules (Exps. 29, 30). 

These results indicated that a dose rate of about -75 ml per pound 
weight would be highly effective against A. gallL Tests "^vere then under¬ 
taken to ascertain the best methods of preparation and administration. 
In the first place, it was obvious that there w-as little difference in the 
efficiencies of the drug given in hard or soft capsules (Exp. 28, 29, and 
30), Administration of the drug into the crop by means of a syringe 
and rubber tubing,' however, did not give as good results as when 
capsules were used. In the twenty-one birds'given the drug pei' s;^minge 
the efficiency W'as 82*6 per cent. (Exps. 31 and 32), whilst that from 
capsules vras 97.9 per cent, to 100 per cent. Experiments were also 
carried out to see whether the inclusion of equal parts of liquid paraffin 
would impair the efficiency of the drug to any marked extent. In the 
first trial (Exp. 36) only 28.9 per cent of the worms were removed. , This 
low" efficiency wms duQ to careless administration, the dose being regurgi¬ 
tated by at least two of the birds immediately after its administration. 
In a further trial, however, an effieienev of 95*8 per cent, was secured 
(Exp. 37). 

As regards preparation of the birds to be treated, experiments, were 
carried out to ascertain to what extent starvation before and , after 
treatment assisted towards the efficiency of the 1 ml. dose. . The results 
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quoted above wei^e seciii'ed witk pre-starvation and after starvation 
periods of about seventeen hours and three hours respectively. 

With a 1 ml. dose in soft capsules and starvation before and after 
treatment for these respective periods the efficiency was 100 per cent 
(Exp. 29 and 30). Without any starvation at all the efficiency was 
decreased to 88-3 per cent. (Exp. 34), whilst as shown in Experiment 33, 
a 1 nil. dose given to nine birds wdth previous starvation only (seventeen 
hours), food being given five to ten minutes after treatment, gave an 
efficiency as high as that secured with both pre and after starvation. 
These results wnre confirmed by a similar series of experiments in which 
a 1 ml. dose wns administered by means of a syringe. The efficiencies in 
this group of trials show^ed that whilst prestarvation only (Exp. 32) did 
not interfere wdth the anthelmintic efficiency of the drug, being 89.8 per 
cent, as compared with 744 xier cent, with both pre and after starvation 
(Exp. 31), the omission of starvation entirely gave comparatively xioor 
results, namely 50 per cent. (Exp. 35). 

In the final trial (Exp. 38) a 1 ml. dose of earbontetracbloride was 
given in a hard capsule wuth 8 gr. kamala, to see whether the inclusion 
of the kamala would decrease the efficiency of the earbontetrachloride or 
be follow^ed by toxic symptoms. Neither of these two effects w^ere noted, 
the efficiency of the treatment being 98 per cent. 

As regards the toxicity of earbontetrachloride, an experiment was 
carried out in ivliieh tw^elve chickens were given dosages varying from 
1*5 ml. to 4 ml. per pound weight per syringe, with seventeen hours pre¬ 
vious starvation. A dose of 1-5 ml. per pound to three birds, 11 oz., 12 oz., 
and 13 oz., in weight respectively, was followed by a momentary |>eri'od 
of depression in one bird, and during the next six hours the droppings 
were slightly diarrhoeal. Next day all birds appeared bright and normal. 
A dose of 2 ml. per pound w^eight to three birds, each 14 oz in weight, was 
followed by slight inactivity up to about six hours after. After twamty- 
four hours, the birds w^ere quite bright in appearance, though th(i 
droppings were slightly diarrhoeal in consistency. A dose of 3 ml. per 
pound weight to three birds each of 14 oz. weight was followed almost 
immediately by inactivity, wffiich, however, was only momentary, and 
was considered to he due to inhalation intoxication. After about three 
hours, however, all birds were noticeably depressed, which condition, 
accompanied by diarrhoea, persisted for another thirty-six hours. With 
a dose of 4 ml. per pound weight, three birds, 11 oz., 12 oz., and 16 oz. 
in weight respectively, immediately showed the effects of inhalation of 
the drug, and remained very depressed and inactive with diarrhoea for 
about ninety-six hours, their recovery commencing from about the 
third day, and being apparently complete on the fifth day. 

During the trials a total of ninety-three birds from 16 oz. to 26 oz. 
in weight received 1 ml. of the drug, and any symptoms as might be 
associated with toxicity were rare. On a few oeeasions the droppings 
were slightly diarrhoeal for up to twenty-four hours after treatment, 
and in some of tihe birds given the dose per syringe there was evidenee 
of ineo-ordination of movement and inactivity, which effects were of 
comparatively brief duration, and were considered to be probably due to 
inhalation of the volatile principles of the drug. 

The results from these tests may therefore be summarised as 
.follows:— ■ , ■ 

1: earbontetrachloride is highly effective against 1. galU. 
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2. The optimum dose for young birds is in the vicinity of *75 ml. 

per pound weight. 

3. The drug appears to be more effective when administered in 

capsules than when given per syringe; The type of capsule 
employed is not apparently of any importaiiee. Carboiite- 
traehloride given with an equal quantity of liquid paraffin 
appears to be almost as effective as carbontetraehloride when 
used alone, 

4. The experiments on the preparation of the birds before and 

after the treatment show that a previous >starvation period of 
about seventeen hours (overnight) is necessary for high 
efficiencies, but starvation after treatment for longer than 
about five to ten minutes is not required. 

5. single trial, where 10 grains of kainala were administered 
immediately after the carbontetraehloride did not give any 
evidence that the inclusion of the kamala impaired the 
efficiency of the carbontetraehloride to any marked extent. 


Tlie results from trials with carbontetraehloride in adult birds are 
tabulated below. In eveiy case, the birds were subjected to previous 
starvation for about seventeen hours, but were fed about ten minutes 
after treatment. 


TABLE XXVI. 

Results from Carbontbtra.chi<orxde (Adult Birds). 


No. of 
I5xperi« 
iDcnt. 

No, of 
Bird. 

Weight. 

Dosage. 

No. Worms 
Passed. 

No. Worms 
Remaining. 

Per Cent. 
Efficiency, 



Lb. 05 !. 








1 

3 1 

' 



1 


100-0 



2 

3 1 




201 


100-0 

39 


3 

3 5 


}• 1*5 ml. per syringe S 


1 

1 

50-0 



4 

3 15 




21 

2 

91-3 



5 

2 5 




3 

2 

60-0 


L 

6 

2 13 



L 

41 

1 

97*6 



7 

3 5 

T 

r 

43 

»■, , 

100*0 



8 

3 1 




125 


100-0 



9 

8 3 




77 


100-0 



10 

5 7 




5 


100-0 



11 

4 1 




148 

2 

98-7 



12 

8 8 




19 


100-0 

40 ^ 


13 

5 0 


y 2 ml. per syringe 


. 81 


100-0 



14 

5 5 




26 


100-0 



15 

$ 5 




39 


100*0 



16 

3 11 




1 

**s 

25*0 



17 

3 11 




7 


100*0 



18 

3 0 


■ 


4 i 


100-0 


1 

19 

2 14 1 

J 


1 

2 


100-0 


- 

20 

4 2 


, 

r 

14 i 


100-0 



21 

3 8 



1 

22 1 


100-0 

41 " 


22 

2 8 


y2 ml. in soft capsule 


20 1 


100*0 



23 

3 0 



1 

23 i 


100-0 



24 

8 4 




8 I 

"t 

88-8 



25 

8 12 



L 

9 


100-0 


r 

26 

4 11 

1 

r 

8 i 


100*0 



27 

3 3 



1 

4 i 


80*0 

42 


28 

4 13 


y 2 ml. + 2 ml. 


15 

2 

88*2 



29 

5 5 


liquid paraffin 

1 

2 


100*0 



30 

3 4 




74 

' *8 

90-2 


- 

31 

4 '5 



L 

88 ' 

16 

84-6 
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Discussion. 

In a preliminary experiment, six birds, 2 lb. 5 oz. to 3 lb. 15 oz. in 
weight were each given 1*5 ml. of earbontetracliloride p>er syringe. The 
dosage was very successful in the three eases where a good riumber 
of worms were present, being 100 per cent, efficient in No. 2 with 201 
worms and 91-3 per cent, and 97*6 per cent, efficient in Nos. 4 and 6, 
which contained twenty-three and forty-two worms respectively. The 
dose, however, was only 50 per cent effective in No. 3 with two worms, 
and 60 per cent, affective in No. 5 wdth five worms. 

In the next trial, the dose was, therefore, increased to 2 ml., whidi 
was also administered by means of a syringe. Of the thirteen birds 
given this dose and which weighed from 3 lb. 1 oz. to 5 lb 7 oz. all worms 
Avere remoA^ed from eleven, in fiA^e of which the-infestation was fairly 
high, namely 39, 43, 77, 81, and 125 worms respectively. In the twelfth 
bird, the 2 ml. dose removed 148 out of 150 worms, but in the remaining 
bird three out of four Avorms surAuved. These results indicate that 2 ml. 
dose is very highly effective, but, like the smaller 1*5 ml, dose, may not 
be as efficient where only a slight infestation exists. 

Simultaneously with the above trial, six birds, 2ib. 8oz. to 41b. 2 oz. 
in weight, were given 2 ml. in soft capsules. The efficiencies secured, as 
denoted in Table XXVI. Avere practically equal to tliose given by the 
uiieneapsuled drug. 

In a final test, six birds, 3 lb. 3 oz. to 5 lb. 5 oz in weight, were given 
2 ml. of earbontetracliloride Avith equal parts of liquid paraffin. In the 
only tAvo birds Avhich were heavily infested Nos. 30 and 31 the mixture 
removed 90-2 per cent, and 84.6 per cent, of the worms present respec¬ 
tively, Avhilst in the remaining birds Avith 2, 3, 5, and 17 worms, th«3 
efficiencies were 100 per cent., 100 per cent., 80 per cent., and 88*2 per 
cent, respectively. It would, therefore, appear that in this experiment 
the effeetiAmness of the carbontetraehloride Avas impaired by the inekision 
of the liquid paraffin. 

Including birds that were treated but subsequently proved to be 
non-infested, a total of forty-five adult birds were given a 2 ml. dose in 
these trials. Symptoms which could be associated with* toxicity, were 
displayed by six birds, in four of which they Avere only of a temporary 
nature, and Avere considered to be due to inhalation of the drug. The 
remaining two birds, however, remained inactive and depressed for a 
period of tAvo or three days after treatment. In both of these birds, 
subsequent autopsies showed disease conditions to be present, which had 
no doubt lowered the bird’s tolerance to the drug. In some of the birds, 
which were otherAvise unaffected, the droppings Avere slightly diarrhfel 
in consistency for up to twenty-four hours after treatment. 

Conclusions. 

Of the various drugs employed in these trials against A. galU, 
carbontetraehloride is considered to be the most efficient. 

The effective dose rate is in the vicinity of -75 ml. per pound weight, 
but not to exceed a total dose of 2 ml. This dose rate appears reasonably 
safe, though it may cause momentary inactivity and a slight degree of 
diarrhoea. The margin of safety is fairly high for a dose rate of 4 ml. 
per pound weight whilst toxic istnot lethal. 
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LOOKS UKE A CAR.... 
WORKS LIKE A TRUCK 



AltRougrh, it looks like a luxury car witk its graceful lines 
and beautiful finisb, the Chevrolet Utility is also a big- 
hearted, low-cost worker. 

There’’s ample room for real pay loads. And, underneath 

the bonnet, there’s a real engine-the famous Chevrolet 

Six Cylinder long life engine that never needs replacing- 

the lowest consumer of oil and petrol on the road. 

Then look at the sturdiness of the gear box and trans¬ 
mission . . . springs, frame and brakes . . . they’re all 
designed for long, hard, economical service. 

Seven roomy hody styles for every type of load. 

Chassis Prices jn plus 

from Sales Tax 

Easy to Buy under the G,M.A. C. Plan of Deferred Payments 


Distributors for, Queensland and Northern Rivers, 

E. G. EAGER & SON UMITED 

BREAKFAST CREEK ROAD, NEWSTEA0, BRISBANE. 
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7/te “W & J” 

CHESTAFREEZ 


OJ^^wtZe>cL 


REFRIGERATOR 


With the production of the 
‘^W & J’’ CHESTAFREEZ 
has come refrigeration for the 
country homestead, approach¬ 
ing in continuity?’ and efficiency 
that of the automatic Electric 
Refrigerator. 





A patented device in the ^^W & CHESTA¬ 
FREEZ ensures continuation of maximum 
1 ‘efrigeratiori effect without diminution. The 
removable brine sleeve in the evaporator, with 
its two ice cube trays, can be placed on one of 
the shelves in the food compartment, while heat¬ 
ing the boiler, and sO' keep the food compart¬ 
ment constantly* cold. No bother emptying the 
food compartment, no loss of ice cubes while 
heating up the machine. 

All models of the ^^W & CHESTAFREEZ 
have Bonderised steel cabinets, which are warp- 
proof, crack-proof, and rot-proof as against 
wood, which may crack and warp in onr torrid 
Summer. 

Write for f ully illmtrated booklet of the four 
models from 5-5 cubic feet to 15-4 cubic feet. 


WAUGH & JOSEPHSON LTD. 

MELBOURNE ST., SOUTH BRISBANE 


82 FLinaERS" TOWMSVittE ■ 


WOODLARK ST., LISMORE 
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Birds ^to be treated should be starved ovemigiitj treated early 
next morning and fed a few minutes after treatment. 

As regards the method of administration, the experiments with 
the young birds indicate that the efheiencies of the- methods employed 
may be placed in the following order:— (1) Hard or soft capsules, (2) 
carboiitetrachloride with equal parts of liquid paraffin per syringe, (3) 
carbontetrachloride per syringe. With the adult birds, on the other 
hand, the efficiencies secured from the administration of drug per 
capsule and per s^nunge were about equal and greater than that of the 
drug plus liquid paraffin. The liquid paraffin was originally included 
with the object of increasing the bulk of the dose and also of protecting 
the bird from any possible toxic effects. The costs of these respective 
methods of administration, computed from Brisbane wholesale prices on 
the basis of a 1 ml. dose are as follows:— 

(a) Soft capsules, 4s. per lOO birds. 

(h) Hard capsules, 2s. lOd. per 100 birds (exclusive of labour 
costs for filling the capsules with the drug). 

(o) "With equal parts of liquid paraffin, lOd. per 100 birds. 

(d) Carbontetrachloride alone, 6d. per 100 birds. 

The cost of treatment, using capsules, would on these figures be 
prohibitive to most pbulthy farmers. It is also considered that the 
iiieliision of liquid paraffin is not warranted. It is therefore recom¬ 
mended that the drug be given to all birds irrespective of age, by means 
of a syringe, any loss of efficiency among the younger birds being more 
than compensated for by the low costs of this method of administration. 
Admittedly the use of a syringe may be followed by unfavourable 
sequelae more frequently than the capsule method of administration, 
such seqiielse’ being a temporary period of inactivity, due to inhalation 
of the drug vapour and not considered to he of any important con¬ 
sequence or death from the introdiietion of the drug into the lungs 
through careless administration. 

[to be continued.] 


POINTING POSTS. 



A simple set-up for pointing stakes or posts is illustrated. Alt that is required 
is a fork from a stout sapling, driven a short distance into the ground, at an angle 
to steady it. ^The stake to be pointed is rested in the fork, and lies at a eonyenient 
slope for'slicing with a sharp axe. 

23 
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Principles of Botany for Queensland Farmers. 

0. T. WHITE, Government Botanist. 

IContimted from p. 505, October, 1936.] 

PART IIL—PHYSIOLOGY. 

THE STUDY OF LIFE PROCESSES OP PLANTS. 

CHAPTER XIII. 

General. 

INHERE AS inorpiiology and anatomy deal respectively with the 
external form and the internal structure of plants, the study 
of plant physiology is concerned with the work performed by the 
various parts of the plant in maintaining the life of the whole. In 
the lowest forms of life, the different kinds of work or functions may 
be performed equally by all parts of the plant, hut in the higher forms 
specialisation takes place and there is a .division of labour, various 
members and tissues being adapted to perform the specific functions: 
these members and tissues are termed the organs of the plant. Thus, 
in a tree the general functions of the roots are to absorb the mineral food 
in solution from the soil and to anchor the tree firmly in the earth; 
those of the stem are primarily to bear the foliage leaves and repro¬ 
ductive organs, and to serve as a means of communication between the 
roots and the leaves, and so on. 

The satisfactory performance of the various functions is (l(q)endeiit 
partly upon the external conditions being favourable; for instance, 
growth is cheeked by very low or very high temperatures, or by thij 
lack of air and moisture, while in the case of green leaves, a sufficient 
intensity of light is necessary if they are to fulfil their main purpose 
to the plant. Thus the object of the study of physiology is not only to 
ascertain the various functions performed by the different organs, but 
also to trace the relation between the action of the organs and the 
various internal and external conditions affecting them. It must be 
realised, however, that the performance of the functions is dependent 
primarily upon the activity of the living protoplasm, without which 
all vital processes cease. 

General Functions. 

The functions of plants, in general, may he divided into two main 
groups 

1. The miiritive funcUoms^ wlmh are concerned with the main¬ 

tenance of the life of the individual; and 

2. The reproduciim fmcUa^is,^ concerned with the production 

of new individuals resembling itself. 

Functions of the Tissues. 

Distinction must be made, in dealing with this subject, between 
the vital functions depending upon living protoplasm and the purely 
physical functions depending upon mechanical properties. 

. 1,. Thu, feguiuentary' tissue,''wh^ the ■ epidermis of''the 

leaves 'and/the' bafk^, of^ the Stem,;/.,is 'primarily'':of importance, in .that 'it 
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affords to the delicate iiiterioi’ tissues protection against iieatj cold, 
injury by fire, and other causes. 

Excessive loss of water by transpiration and evaporation is also 
prevented, and, it will be noticed, as a general rule, that the develop- 
nieiit of this tissue varies directly with the rate of transpiration which 
external conditions promote. The leaves of Eiicalypts, Wattles, and 
other plants'growing in open forest country are better protected than 
the leaves of those species which are found under the shade of dense 
forests—as the shrubs and smaller trees of the scrub or rain-forest. In 
like manner, the leaves of trees of hot, dry climates, are, as a rule, 
better protected than those of the more temperate regions. 

Provision is made for the escape from the plant of water vapor, 
to which the tegumentary tissue may he impermeable by the develop¬ 
ment of lentieels and stomata (Plate 210), transpiration being regulated 
by the opening and closing of the latter. 

2. The parenchymatous tissue consists principally of active cells 
containing living protoplasm, and discharges primarily the different 
nutritive functions, which vary according to the position of the tissue; 
thus, that present in the leaves and exposed to the influence of light 
contains chlorophyll and is responsible for the assimilation of carbon 
and the manufacture of organic food material. 

The parenchymatous cells also serve storehouses of reserve 
material, such as starch, and help in the transfer of organic material. 
Being frequently glandular, they excrete waste products. 

The cell-walls not being lignified or cutinised, the cells are generally 
capable of extension, and, consequently, of becoming turgid and giving 
rigidity to the member of which they form part. When deprived of 
water they contract, the rigidity of the member being thus affected; 
this is well shown by the wilting of leaves under the influence of drought. 

This tissue frequently contains numerous interculluiar spaces which 
are of special importance in assisting the movement of gases in the 
interior of the plant, and in connection with transpiration, communica¬ 
tion with the external atmosphere being affected through the stomata 
and lentieels. 

3. The sclerenchymatous tissue, especially when fibrous, exercises 
the mechanical function of giving strength to the member, and hence is 
but slightly developed in aquatic plants, while it is of much greater 
importance in the stems of land plants. 

4. The tracheal tissue of the wood functions primarily as a con¬ 
ducting agent, through which water and the mineral solutions absorbed 
by the roots are transferred to the leaves, it being incapable of vital 
action in that it contains no protoplasm. 

If the stem of a tree be completely girdled by a cut which goes 
through the sapwood into the hardwood, the continuity of the tracheal 
tissue is interrupted and the leaves are deprived of moisture and mineral 
food, with the result that they wilt and die, causing the death of the 
whole tree unless adventitious shoots^—suckers —^arise from the stem 
below the cut and thus maintain the life of the roots and butt. 

5. The sieve tissue of the phloem or bast contains living protoplasm, 
which in some way or other enables the tissue to perform its principal 
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fiiiietion—viz., that of conducting tlic organic food material iiianii- 
faetured in the leaves to those parts of the plant which either consunie 
it or store it as reserve material. 

The effect of destroying the continuity of the sieve tissue by remov¬ 
ing a ring of bark from the stem of a tree—i.e., ringbarking—is that 
the roots cannot receive the organic food manufactured by the leaves, 
and are forced to subsist on the reserve food material stored by them. 
After this reserve supply is exhausted the roots succumb and, therefore, 
the whole tree dies. It is important to note that death caused by ring- 
barking is caused in a different way from death due to ringbarkiiig and 
sapping—as dealt with under the tracheal tissue—and, moreover, takes 
place more slowly. It is possible with some species that ringbarking 
alone will not cause death, because the reserve supplies stored in the 
roots are sufficient to enable them to exist until a new layer of bark is 
formed and eontinnity of the sieve tissue re-established. 

6. The glandular tissue has for its chief function that of s<M'retioii 
either of waste products or plastic substances. Of the former, the 
resin in the resin-diiets of Conifers, and kino in the ^^giim veins’^ of 
certain Euealypts, the ethereal oils in the leaves of Eucalyptus, Citrus, 
and many other plants, and the milky latex in mbber-prodiicing trees 
are familiar examples. The particular service which the secretion of 
waste products does for the plant itself—apart from the removal of 
waste material not needed for the formation of plant tissue—is not 
always understood. In the case of conifers, the ‘Hdeeding^^ of a wound 
certainly helps to affoixl mechanical and antiseptic protection to the 
exposed wood, preventing the entrance of fungi liable to cause rlisease. 

The secretion of plastic substances is fi^equeiitly concerned with 
the relation of insect life to the life of the plant—e.g., the cxeretioii of 
sugar by a flower serves to attract insects which bring pollen from other 
flowers and thus ensure cross-pollination. The excretion of sugar on 
parts other than flowers frequently attracts ants, which lieip to cheek 
the attacks of other insects which are injurious. 

Functions of the Members. 

The root system of the plant has two functions—^namely, to ensure 
by its hold on the soil the stability of the plant, and to {it)sorb in 
solution all the mineral food required for its existence. 

When first developed, the whole of the root performs botii functions, 
but in trees and shrubs that portion of the root system nearest the 
stem develops a woody nature in order that it may be strong enough 
to hold the plant firmly in the soil. The absorptive power of the woody 
portion is lost, and that function is performed by the more delicate 
parts of the root system fni^ther removed. 

The root system also serves as a storehouse for reserve organic 
food material manufaetnred by the plant, and in some cases, particn- 
larly in vegetables such as the Carrot, Turnip, &e., tuberous roots are 
specially adapted for the storage of large quantities of food. 

The absorptive power of roots is dependent primarily upon the 
walls of the superfieial cells of the absorbiiig parts being not eiiticii- 
larised,>'but readily'permeable'by aqueous solution's. ’ These su'perficial 
cells frequently semi out fine root-hairs, by which the absorbing siirface 
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is greatly increased and more intimate contact witli the moist soil 
obtained. TMs absorptive portion is relatively shorty being situated 
just behind the growing tip. 

It has been taken as a general rule that the water content in 
herbaceous plants averages 75 per cent, or more of the whole; in plants 
such as trees or shrubs with a considerable amount of dead tissue and 
thick, woody cells and fibres the percentage would, of course, be below 
this, but it would seem safe to say that in all eases the living cell contents 
consist of 80-90 per cent, of water, or even more. 

It naturally follows that the amount of water required by large 
freely-growing trees is tremendous, and consequently their root systems, 
espeei^ly under dry conditions, extend very widely and branch exten¬ 
sively in order that sufficient moisture may be obtained from the soil. 

The Stem .—The physiological function of the stem is simply that 
of connecting the roots with the leaves, acting as a support for the 
latter and the reproductive organs, and serving as a conducting channel 
for the transference of sap from the roots to the leaves, and organic 
food from the leaves to the roots. 

The development of the stem depends upon the extent of the leaf 
surface which it has to support and the strains which the exposure to 
winds, &c., renders it necessary to bear. The tremendous strains which 
the trunks of large trees have to withstand show what wonderful struc¬ 
tural qualities timber must of necessity possess. 

The Leaf .—The main functions of the foliage leaf are:— 

(i.) The absorption from the air of carbon dioxide and the utilisa¬ 
tion of the carbon in building up organic food compounds; 

(ii.) The exhalation of water vapor or transpiration; 

(iii.) The absorption of oxygen from the air in the process or 
respiration. 

The structure of the mesophyll of the leaf is such as to eiia])le 
tiiese functions to be performed satisfactoxdly. 

As previously described, beneath the epidermis on the upper surface 
of an ordinary flat leaf or on both sides of a vertically placed leaf, such 
as in Eucalypts, is the palisade parenchyma; it is very rich in chloro¬ 
phyll, whose action is possible only under the influence of light. The 
elongated form of the palisade cells enables the chloroplasts to arrange 
themselves along the outside walls so as to receive as much light as 
possible in diffuse light, or when light is very intense to remove to the 
lateral and interior walls. 

The spongy parenchyma, which is on the lower or less exposed side 
of the leaf (or in the middle of a round or in a vertically placed leaf), 
also contains chloroplasts, but is especially adapted for transpiration 
and absorption of oxygen. Its cells are very ixTegular, and the tissue 
contains many intercellular spaces which commxmieate with the air by 
means of the stomata and with the interior of the plants as a whole. 
Thus rapid exchange of gases and water vapor is rendered possible. 

CHAPTER XIV. 

Osmosis, Absorption, and Transpiration. 

Osmosis .—If a bladder be filled with a solution of sugar, the 
opening tightly closed and the bladder placed in a vessel containing 
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water, it will be found that the bladder will expand, there being a 
transference from the "vessel into the bladder, even though there be no 
visible openings through which the water can enter. At the same time 
the water in the vessel will become sweet, showing that sugar passes 
outwards through the bladder. The weaker solution diffuses faster than 
the stronger; thus dried fruits rich in sugar, when placed in water, 
swell rapidly, and the water in which they are soaked becomes sweetened. 
Eventually a degree of stability is reached and transfusion apparently 
ceases. 

This transference or diffusion of liquids and solutions through the 
wall of the bladder or any other permeable membrane is known as 
osmosis, and the pressure which is set up inside the bladder is called 
osmotic pressure. 'The bladder in the distended condition is said to be 
turgid. If the pressure set up is too great, the bladder may burst. 

The splitting of ripe fruits in a wet season, is due to the turgid 
ceils rieh in osmotic substances such as sugar not being able to cope with 
the pressure set up by the excess of water supplied by the roots. 

Not all substances which are soluble in water can diffuse through 
membranes permeable to watei*, and a distinction is made between diffu¬ 
sible substances, or crystalloids, and the non-diffusible, which are termed 
colloids. 


The Plant CelL —A living tlim-waiied parenchymatous cell is 
essentially a compound osmotic cell, of which the bladder is a simple 
model. The plant cell has more than one osmotic membrane through 
which diffusion takes place, for the cell-wall is one, while the protoplasm 
with its internal and external layers is a series of osmotic membranes, 
which may refuse to allow the passage of a substance which has pavssed 
through the cell-wall. Taken as a whole, however, and in a broad 
general sense, the cell-wall and the protoplasm may be compared with 
the bladder, the cell sap with the internal solution, and the moisture 
in the soil or in the adjoining cells with the solution in which the bladder 
is immersed. 

The turgidity of the plant cell, which, in spite of its very delicate 
structure, gives firmness and rigidity to the growing parts of a plant, 
is due to the osmotic pressure of the cell sap, causing the protoplasm 
to be pressed firmly against the cell-wall. 

The wilting of leaves on a cut stem is due to the fact that the water 
which is evaporated through the leaves is not replaced by water supplied 
by the roots, with the result that the cells in the leaf lose their turgidity. 
If the cut stem is immersed in water before the loss has proceeded too 
far, the cells obtaini water through the cut surface and become turgid 
again; but this recovery is not effected if the upper part of the shoot 
only be placed in watex', for the external cell-walls of the epidermis of 
the leaf and branchlet are cuticularised and do not allow the passage 
of water into the interior of the leaf, which must be supplied through 
the stem, either by the roots in the living plant or through the newly 
cut surface in the case of a cut stem. 


Similarly, wilting takes place during drought, when the loss of 
water from the leaves is greater than can be taken up from the dry 
soil, and under very severe conditions death may be caused, even in 
such deep-rooted plants as many pi,o trees and shrubs. 
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Ahsorpiiom .,—The food of the plant is hnilt up from the materials 
which the plant is able to absorb from the air and the soil—carbon 
dioxide from the air, and mineral salts from the soil. 

No plant cell is able to take in solid matter, from the soil through 
its cell-wall, and consequently the supply of mineral salts must be 
obtained in aqueous solution by the process of osmosis, which is at the 
foundation of all plant life. 

The absorption of solutions is rendered possible by the fact that 
the external cells of root-hairs and of the younger parts of roots have 
thin, iineuticiilarised walls, which allow the passage of water from the 
outside as freely as the transference from cell to cell is allowed inside 
the tissue. Owing to the absence of cuticularised tegumentary tissnej 
those parts of the roots which are capable of absorption are very delicate; 
consequently, they are easily broken during the process of transplanting, 
so that transplanted seedlings frequently suffer from want of water 
until new root-hairs are formed. 

Transplanting is specially liable to failure if followed by hot, dry 
weather, which causes loss of water when the seedling is temporarily 
deprived of its absorbing rootlets and root-hairs and is thus unable to 
maintain the necessary supply of water. 

If the strength of the salt solutions in the soil is greater than that 
of the cell sap of the rootlets, not only will the latter not be able to 
obtain food materials by osmosis, but their ceU contents may shrink, and 
death may ensue; hence the effect of manui'ing a young plant very 
heavily with a readily soluble manure may not be improved but dimi¬ 
nished growth, and in some cases even death. It has been found that 
solutions containing over 2 per cent, of dissolved substances are injurious 
to plant growth, and very weak solutions containing under 5 parts of 
dissolved substances in 1,000 give the best results. 

The quantity of soluble material absorbed by the roots decrease© 
with low temperatures, and consequently in cold winters growth may 
cease, while warm rains cause much better growth than cold rains. 
Also, the rate at which a plant is growing determines the amount of 
substance absorbed, for if there be no internal movement of cell sap 
in the plant it is obvious that—as in the case of the bladder—a position 
of equilibrinm will be reached between the sap of the absorbing cells 
and the moisture of the soil. If, on the other hand, the plant is growing 
vigorously, there is continuous transference of sap from the roots to 
the leaves, the equilibrium is continually destroyed, and absorption by 
the roots continues. 

The vital processes of the roots are dependent on an adequate supply 
of oxygen, without which poisonous compounds are formed and an 
unhealthy condition results. Consequently, except for species adapted 
to the conditions, growth in badly-drained and waterlogged soils is 
unsatisfactory, this being accentuated by the fact that wet soils are 
cold and frequently below the temperature best suited to the plant. 

Notwithstanding the fact that the fine rootlets and root-hairs are 
in very close contract with the soil, they are not capable of absorbing 
all the water therein, and when the percentage of moisture in the soil 
falls below a certain minimum the roots are unable to obtain supplies. 
The percentage of water available to the plant varies considerably with 
'the physical character of'the soil; thus in loose sand plants may;be able 
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to avail tlieiiiselves of the Avater in it eA’-eii when the Avater content falls 
as loAA^ as 1 or-2 per cent.; on the other hand, in a heavy, clayey soil 
the miniiimm Avater content may be as high as 25 per cent. 

Boot Bressure ,—The solution absorbed by the external cells of the 
roots passes by osmosis into the neighbouring cells, all of which in turn 
become turgid owing to the development of osmotic pressure. Finally 
the high pressure in the cells adjoining the tracheal tissue causes the 
cell sap to be forced into the vessels and tracheids, the pressure 
developed therein being known as the root pressure. 

If the stem of the plant be cut, the existence of a positive root 
pressure is manifested by the exudation of water from the cut vessels, 
this phenomenon being known as bleeding. 

Eoot pressure is most in evidence during the actively growing 
periods. In deciduous plants it is most easily seen in the spring and 
early summer before the plants have used the water Avith Avhich tlie 
roots have become saturated. Later in the season, when the excess 
supplies have been used up, a partial vacuum is created and a negative 
pressure is registered, Avater being sucked in by, instead of forced out 
from, the cut stump. 

Trmispiratmi .—Every part of a plant Avhieli is exposed to the 
air, unless protected by imperAuous corky layers, is subject to the loss 
of water by evaporation. The exhalation of AA^ater vapour from leaves 
can be demonstrated by placing a leafy stem under a jar or in a test 
tube with the end closed by cotton w^ool, when a deposit of dew will 
soon be observed on the inside of the glass. 

This exhalation of water vapour from living plants is called tran¬ 
spiration, and the flloAV of aqueous solution necessary to replace the 
water so lost or otherAAUse utilised is called the transpiration current. 
Transpiration, though depending primarily upon the ordinary physical 
process of evaporation, is distinguished therefrom in that it is evapora¬ 
tion modified and controlled by the living plant. 

That a plant cannot control transpiration absolutely and cause it 
to decrease in proportion to the available supplies of water is, however, 
shown by the Avilting of leaves under the influence of drought, or when 
the root system is deprived of its absorbing parts. 

Transpiration from the exposed external surface of a plant is 
rendered comparatively unimportant by the development of protective 
covering layers to the outer tissues, as in the epidermis of the leaves, 
and cork of the hark, and the cuticle of fleshy fruits and species of 
cactus. Also, in some cases a covering of woolly hairs or Avaxy bloom 
serves as protection against loss of water. 

The transpiration which accounts for most of the loss of water is 
that which takes place from the thin-walled cells beneath the external 
tissue, these cells being connected with the atmosphere by the inter¬ 
cellular spaces through the stomata (Plate 210) of the leaves and the 
lenticels of the bark. 

The opening the stomata regulate and control to a 

large extent the transpiration from the leaves. When the guard-cells 
are full of cell sap and highly turgid, they curve away from one another, 
leaving a wide opening through which the water vapour can pass. ‘When 
the supply of sap is Ioav and further loss is dangerous, the guard-cells 
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become' flaccid and are drawn together, thus' closing ^ the aperture and 
preventing transpiration. The guard-cells are ■■ affected' not ^ only by the 
condition of the plant but also by the atmosphere. When the air is 
moist and there is no danger of excessive transpiration, the stomata 
open, closing, on the other hand, when the air is very dry. 

Various means are adopted by plants to reduce transpiration. The 
leaves, or the flattened stems which take their place, may, like those of 
the Prickly-pear, he thick and fleshy, capable of storing large supplies 
of moisture, transpiration of which is prevented by the specially well- 
developed cuticle. Also, as in the ease of Euealypts, the petiole of the 
leaf may be twisted so that the leaf lies more vertically than horizon¬ 
tally, and thus does not receive the full rays of the sun. In Casuarina 
the leaves are reduced to small scales and the stomata situated in the 
narrow grooves of the cladodes. In some species of Bmikda or Honey¬ 
suckle Oaks {e.g.y B. serrata and B, cmnida) the stomata occur in small 
pits on the under surface of the leaf and are still further protected by 
hairs. The margins of leaves in many eases are revoliite, particularly 
ill drier times, as may be seen in some species of Banksidy, EicinocarpiiSy 
Westringidy &e. The protection thus afforded to the stomata decreases 
transpiration very greatly and accounts in large measure for the ability, 
of the species to resist dry conditions. On the other hand, the leaves of 
plants which inhabit wet, swampy situations may have special adapta¬ 
tions for furthering transpiration, such as a thin cuticle, a large exposed 
leaf surface, exposed stomata, and in some cases {e.g.y Willows) may 
even be unable to close their stomatal guard-cells. 

Transpiration Giirrent and Ascent of Sap .—In the foregoing pages 
it has been shown that the supply of moisture to the roots is maintained 
by osmosis and that the loss of moisture from the leaves is due to tran- 
piration. There remains to be explained the /maintenance of the 
transpiration current from the roots to the leaves and other transpiring 
surfaces., 

Numerous attempts have been made to ascertain the origin of the 
force which drives the transpiration current, and the literature on the 
subject is very wide,. The pressure necessary to rajse sap to the height 
of tall trees is obviously great. 

At one time it was thought that the sap travelled in the living 
.parenchymatous tissue from cell to cell by the process of osmosis. The 
rate of diffusion by such means is, however, very slow, and could not 
possibly supply the needs of large trees, apart altogether from the fact 
that it has since been established that the tracheal tissue of the xylem 
is the conducting channel. 

In small plants the root pressure may be suflScient to force liquid 
from the roots to the leaves, but this is quite inadequate in the case of 
large trees. 

Although investigators have been for many years, and still are, 
at work endeavouring to account for the rise of sap, all efforts have been 
unsuccessful. The theories advanced take into account various possibili¬ 
ties, such as the movement of water through the walls, instead of the 
channels, of the conducting tissue, the action of capillarity, the suction 
force caused by transpiration and osmosis in the leaf-cells, &c; As a 
result of the various experiments performed, it may, however, be stated 
that it is practically certain that physical forces are not wholly respon¬ 
sible and that the vitaT activity of living pareuchymatous cells, 
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as are found in the medullary rays of the wood, camiot be left out of 
account, but are a prime factor in supplying the necessary force. 

CHAPTER XV. 

Chemical‘"Composition and Food of Plants. 

When a plant is dried and all the water contained in the cell sap, 
cell-walls, and the protoplasm expelled, the remainder consists of a 
considerable number of chemical compounds, both organic and inorganic; 
the latter consist of that part of the absorbed mineral salts which at 
the time of death had not been utilised, while the former are the com¬ 
pounds manufactured from the food materials absorbed from the soil 
and the air. 

The number of different compounds discovered in plants is extremely 
large, and research is continually adding to the number, which it is 
neither possible nor necessary to specify here. For general purposes 
they may be divided into nitrogenous and non-nitrogenous compounds— 
ie., those which do and those which do not contain nitrogen. 

Nom-nitros'enoiis Compounds. 

The most important substances contained in tliis group are the 
carbohydrates, fats, essential or volatile oils, acids, and glueosides. 

Carbohydrates are composed of carbon in combination with hydro¬ 
gen and oxygen, the two latter elements being present in tlie same 
proportion as that in which they occur in water. The combinations in 
which these three elements occur are many, but the most important are 
cellulose, starch, and sugars. 

Cellulose enters very largely into the composition of the ccli-walls, 
which are produced by the protoplasm. In those cell-walls, which ai*e 
adapted to various requirements, as in the cork, the lignified tissue, &c., 
the cellulose is found to vary in composition and to be combined or 
intimately associated with other compounds, such as suberin, lignin, 
eutin, &c. 

• The cellulose of plants is the main constituent of paper pulp, in 
the manufacture of which the chief difficulty is the x^emoval of the com¬ 
bined substances without injuriously affecting the cellulose. 

Starch is the form in which the plant stores much of its reserve 
organic food, and is of very frequent occurence in plants, particularly 
in the roots. A noteworthy example of the storage of starch in forest 
plants is furnished by the stems of the palms {Cycadmem), 

while seeds cereals particularly) and tubers the potato) are 
very rich in this compound. Starch occurs in the foi’m of minute grains. 
They are produced by the plastids, and under the microscope exhibit 
a stratified appearance, each grain being composed of several successive 
layers built round a central nucleus or Mhtm, The existence of starch 
grains can be readily seen on treating with iodine, with which starch 
gives the familiar blue reaction. 

’ Plants rich in starch constitute a very large proportion of the 
food of man, cereals, such as wheat, maize, rice, &e., and roots or tubers, 
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sucli as potatoes, sweet potatoes, yams, taro, cassava, &c., bemg of value 
largely on account of their high starch content* 

Commercial starch is prepared by mechanical separation with water 
from any starchy material, sneh as potato or arrowroot tubers, maize, 
rice, or other grains* 



Plate 259. 

Stabch Grains. 

Starch grains ai*e of varions shapes. Those of the potato, arrowroot, (A) 
are oval with an exeentric hilnm; those of wheat (B) lenticular with a more or less 
central hilum j those of beans, peas, &c. (C) are oval or somewhat kidney-shaped 
with cracks or fissures radiating from the centre. 

Sugars are generally found in the cell sap and occur most com¬ 
monly in fruits. The sugar-cane, sugar beet, and the sugar maple of 
America are familiar examples of species which are specially rich in 
sugar. 

Fats and fixed oils are reserve plant foods, and are found more 
particularly in fruits and seeds; familiar examples of species rich in 
oils are the olive, the castor oil plant, the rape, the coconut, the cotton, 
and the candle nut. 

Fats and oils may be extracted from seeds by pressure, solvents, 
or boiling with water. The numerous commercial oil-cakes, largely 
used as cattle and poultry foods, are made from the residue of different 
seeds and fruits after the oil has been extracted by pressure. 

Vegetable fats and oils are used for various purposes, as medicine, 
food, heating and lighting, lubricants, and in the manufacture of soaps. 
Some oils possess the property of drying and becoming hard when 
exposed to the air; they are known as ‘/drying oils,” and are largely 
used in the manufacture of paints and varnishes. The most widely 
used is that obtained from the seeds of the flax plant—^viz., linseed 
oil; another widely used drying oil is that obtained from the seeds of, 
the Chinese tree AhivriUs FarMi: The oil is known in commerce as 
Tung oil or Chinese wood oil, and is used in the manufacture of paints, 
varnishes, linoleums, &c. 

Essential oils, resins, &e., are generally waste products and are 
secreted in special glands or duets, of which the oil dots of the leaves 
of Eucalypts and the resin-duets of Conifers are well-marked examples. 
To the essential oils is frequently due the characteristic odour of plants, 
while (as in Ewmlypius, Bmhhoumf &q.) they are the source of valu¬ 
able commercial oils and perfumes. 
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GiiiiiSj resins, and kinos are yielded by many plants, and, as these 
terms are of frequent use in teeiinologicai works, tiie following brief 
definitions and notes on them are here given,:— 

(a) Gmns are entirely soluble or swell up in water, but are 
insoluble in alcohol (spirit)— e.g.^ Acacia spp. ("Wattle 
gums),. Melia (White Cedar), &e. Wattle gums are prin¬ 
cipally of value industrially on aceoiiiit of their adhesive 
properties. Gum arable is the produce mostly of Alcacm. 
Senegal^ a native of Western Africa. 

(h) Eesins are entirely soluble in. alcohol, but insoluble in 
water— e,g,j XanthorrJma spp. (Grass Tree gums, Yaeka 
gum, or Gum Acaroides). 

Oleo-resins are mixtures of essential oils and resins; 
they are principally yielded by species of Conifers and 
occur in special canals or cavities. 

Turpentine or oil of turpentine is obtained from oleo- 
resins by distillation ; the non-volatile residue after being 
cleaned forms the solid rosin of commerce. ^ 

: Canada balsam is the oleo-resih of ' 

North American tree, the resin which contains a pre¬ 
ponderance of turpentine oil. 

(c) Gum-resins are mixtures of various gums and resins, and are 
party soluble in alcohol and partly in water— e,g.^ the gum- 
resins of Ch^evillea robust a (Silky Oak), Fittosporum 
undulatimiy &c. 

fjt) Kinos are’dry, hardened juices of plants containing qua^iti¬ 
tles of dark colouring matter— e,g:, Eucalyptus and A QO* 
phora kinbs. Kinos are used industrially in tanning and 
dyeing. 

Organic Acids, though occuring free, are more eommonly found 
united with bases to form salts. The acid most' commonly met with in 
plants is oxalic acid, which in combination with calcium forms tln^ 
crystals of calcium oxalate found in living cells; other well-knoWh acids 
are tartaric, citric, and malic, common in unripe fruit. 

Crystals of calcium oxalate (oxalate of lime) vary somewhat in 
the form in. which they occur in plants. In some cases they occur in 
an elongated needle-like shape, when they are spoken of as rapMdes and 
usually occur in groups* ; v 

This form is ehai*acteristic of many monoeotyledonous plants, 
especially the Aroids—a.gf., the Cunjevoi, Taro, Dasheen, &c. When 
a piece of green stem or leaf of the Taro, Cunjevoi, or allied plant is 
chewed, the tongue, roof of the mouth, and lining of the throat seto to 
be pierced by innumerable little needles giving intense irritation, and, 
in fact, if chewed to any extent, great agony. After thorough cooking, 
however, these plants are edible, and the Taros form a large proportion 
of the food of many native races^ particularly in the Pacific Islands. 

Plate 260, C and D, represent raphides in the tissues Of the leaf 
of {Alocmm aniiqi The illnstratiOns are taken from 

photomocrographs by Messrs. Lyman, Kebler, and Howard in W. E. 
Safford's ^"Useful Plants of the Island of Guam^^ Contributions 




Plate Mo, 

CALCmM OXALATE CE¥S,TAJG&'l2Sr PLANT'Tissues, ■' 

A. —-Ill bark of Eucalyptus (after Smitli)* 

B. —In epidermal tissues of Prickly-pear (sbfter Shirley and Lambert), 
t-. aud D.-In leaf tissues of Taro (after Safford). 
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from tlie United States Nationai Herbarium/' Yol. IX.)» In tliis plant 
and its allies these aiitiiors state that the raphides are enclosed in what 
appears to he an elongated transparent eapsnle filled with imicilage. 
These capsules or cartridges are situated in the partition! wall between 
two. vacuoles, their ends projecting into the ^adjacent vacuoles. When 
the vacuoles become filled wdth water by being crushed in chewing or 
when artificially macerated, the mucilage absorbs water through the 
capsule walls, increasing in volume so that it exerts such a pressure 
that the needles are projected with considerable force from the capsule 
at one or both ends, where the cell-wall is thinner than at the, sides. 

Among Dicotyledons raphides are well developed in the 
dacm (Grape Vines, Water Vines, &e.) and in Vitis acriSf a common 
^^scrubor brush" climber, in parts of Eastern Australia j the green 
stem, if chewed, causes intense irritation to the soft parts of the mouth 
and throat, due to the presence of numerous raphides of calcium oxalate 
in the plant ^s tissues. 

H. G, Smith has shown that calcium oxalate is abundant in the 
barks of Eucalypts in the form of ’well-defined simple crystals. Plate 
260 (A) represents these crystals, and is taken from a photomicrograph 
by H. G. Smith in the Journal and Proceedings of the Royal Society 
of New South Wales," Vol. 39. 

Calcium oxalate commonly occurs in, the form of clustered crystals 
(termed sphseraphides), and Plate 260 (B) shows sphseraphides in the 
common Prickly-pear or Pest Pear {Opimtia inennis), and is taken 
from an illustration by J. Shirley and G. Lambert in the ^^Proceedings 
of the Royal Society of Queensland," Vol. 26, where these authors state 
that these sphierapMdes form an effective armour against insect attack. 
Sphseraphides are abundant in the Oxalidacese (Wood Sorrel, Soursob, 
&e.) and Polygonaceae (Sorrel, Rhubarb, &c.). 

Glueosides may be nitrogenous or non-nitrogenous; coiiimou 
examples are tannin {in Wattle and other barks), amygdalin (in the 
seeds of Bitter Almonds), salicin (in the bark of Willows), and dhurrin 
(in Sorghums). Their exact functions or their nutritive value to the 
plant is unknown, but a knowledge of their distribution in the vegetable 
kingdom is of great importance from an economic standpoint. 

In some cases the glucoside may have the property of yielding, on 
disintegration and destruction of the plant cells by the digestive appara¬ 
tus of animals, the powerful poison hydrocyanic (or prussic) acid. Such 
glueosides or the plants which contain them are termed eyanophoric or 
cyanogenetic. Their presence accounts for the poisonous character of 
the seeds of the Bitter Almond, and some other seeds and nuts, and 
explains the po&oning of stock by such plants as the Sorghums and some 
-other grasses, by the Native Fuchsia (EremopJiila^ mmnlaia)^' Peach- 
leaf Poison Bush {Trema), &c. A remarkable fact about these so-called 
eyanogenetic or prussic-aeid-yielding glueosides is their common occur¬ 
rence in immature plants or the young parts of plants and their 
absence from older plants, or older or matured parts; a further remark¬ 
able fact is their occurrence in a particular species in one locality and 
their entire absence from the same species in another locality, though 
the two places may be only a few miles apart; they are also often very 
transient in their occurrence, as has been found in the Peach-leaf Poison 
Bush (Trewu), appearing and disappearing in this plant in an 
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apparently erratic fashion. What causes the. formation of the gliico- 
side, and its consequent disappearance, has not yet been found, nor is it 
clear ■ what part these prussic-aeid-yielding glucosides play in the life 
of the plant. ' 

The astringent compounds, known as tannins, are also glueosides; 
tlie value of definite knowledge of the t-annin contents of different trees, 
particularly of their barks, is at once obvious ; here again the amount 
present may vary somewhat with the age of the tree and the locality 
in which it is growing. In South Africa a good deal of attention has 
been given to the tannin content of the bark of the Australian Wattle 
{Acacia moUissima), cultivated extensively there, with the result that 
continued breeding from selected trees has much increased the average 
tannin content. 

The saponins are another group of glucosides, a knowledge of which 
is of importance from an economic standpoint; their presence in a plant 
or part of a plant can generally be detected, primarily by the marked 
frothing they cause in water. The commercial value of the Quillaja 
Bark (Quillaja saponaHa)j of the native Foam Barks {Sapmdacem 
spp.), is due to the presence of saponins. They are commonly poisonous, 
and it is thought that the harmful property of the seeds of the Bean 
Tree, a Moreton Bay chestnut (CastanaspernMm amtraU)^ which cause 
severe purging in stock is due to the presence of a sapo-toxin. Another 
example is the Finger Cherry (Bhodomyrtus macrocarpa), the fruits 
of which, if eaten in any quantity, cause blindness; parts of this 
plant apparently contain a poisonous saponin, which has been suggested 
as the cause of the trouble. 

Nitrojg^enous Compounds. 

Prominent in this group are the proteids and alkaloids, the first- 
named being of special importance because proteid compounds are the 
main constituents of protoplasm. 

The vegetable proteids, proteins, or albuminoids are numerous, and 
vary greatly in chemical composition. They may occur either in solution 
dissolved iii the cell sap or as solid forms, as the aleurone or proteid 
grains of cereals and seeds. Proteid substances are of particularly high 
food value—^in fact, no animal can live unless its food contains a suffici¬ 
ency of them. In cereals the aleurone grains are usually confined to the 
outermost layers of the cells of the endosperm; thus comes about the 
lessened food value of artificially polished cereals, such as polished 
rice, ’ ■''''v, ■■ ' ’ ' ■ 

Alkaloids are generally poisonous, and are to he fegarded as waste 
products—^not as food. They form the basis of many of the drugs used 
in medicine, and familiar examples are nicotin (tobacco), quinin 
(cinchona), morphia( poppy). The bitter flavour of the barks of many 
Australian trees, such as Quinine Tree (Alstonia comiricta).y &c., is 
due to the presence of alkaloids. To their presence is also due the 
harmful nature of many plants known to be poisonous to stock in 
Australia, as the Heart-leaf Poison-Bushes (Gasirolohitm spp.), Thor^hr 
apples {Datura spp.y, &e. ■ ■■■ ■/ 

The Elementary Comtihienis of Plant Food.—If a dried plant be 
burned, carbon, hydrogen, oxygen, and nitrogen escape into the atmos¬ 
phere as gaseous compounds, such as carbon dioxide and ammonia, while 
the other elements remain behind in the ash in composition with part 
of the carbon and oxygen. By weighing the green and dried plant and 
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the ash and analysing the composition of the latter, the proportion of 
water and the various* constituent elements in the green plant are 
obtained. 

The existence of any element in the ash of a plant is not proof that 
that element is indispensable to the plant^s existence, for some have 
been found by the methods of sand and water culture to be not essential 
to the vital processes. In the grasses and sedges, for example, silica is 
found ill great abundance, principally in the cell-walls, and may con¬ 
stitute from 40 up to even 70 per cent, of the ash of such plants, but 
experiments have shown that they can be brought to maturity without 
it, though the resultant plants will be soft and weak, silica being of 
importance in the strengthening of the cell-walls. Experiments have 
shown, however, that unless all of the ten elements—carbon, hydrogen, 
oxygen, nitrogen, phovsphorus, sulphur, potassium, calcium, magnesiuni, 
and iron—are available, life is impossible; doubt exists as to the absolute 
necessity for sodium and chlorine, culture without these elements being 
so difficult, but the general belief is towards their being non-essential. 
The special functions of the different elements in plant nutrition, has 
long been the study of plant physiologists; thus, among other things 
it has been found that potash is essential in the formation of starch, 
wffiile a certain amount of iron, seems necessary in the development of 
leaf-green or chlorophyll. 

Carbon. —Cai'bon is an essential component of protoplasm and com¬ 
prises in all generally between 40 and 50 per cent, of the dry weight of 
plants. 

An idea of the amount of carbon present in plants is afforded in 
charcoal-making. In the manufacture of charcoal, the wood is burnt 
without free access of oxygen, with the result that the hydrogen, oxygen, 
and nitrogen of the plant are set free, but the carbon remains with a 
small quantity of ash. When burnt in the ordinary way, the carbon and 
oxygen combine and are given off in the form of carbon dioxide. 

Although green plants may obtain some carbon in combination 
from the soil, the bulk of their supply of this element is taken up by 
the leaves from the carbon dioxide of the air, this action being dependent 
upon the existence of chlorophyll in the leaves and the access of sufficient 
light. 

Certain green plants are said to be insectivorous because they are 
specially adapted to absorb carbon in organic compounds. Their leaves 
bear appendages which excrete a viscid liquid, which attracts and holds 
insects. The glands then excrete an acid liquid, which dissolves the 
insect into a form suitable for absorption. The common Sundews 
{Drosera sp.) provide well-known examples of this habit. 

Fungi and many other plants known as parasites and saprophytes, 
which exist on and destroy living and dead organic matter respectively, 
are almost or quite devoid of chlorophyll and obtain their carbon in 
the form of organic compounds. Others obtain their carbon from green 
plants without destroying them, the association of two distinct plants 
in this way being termed symbiosis. The most common example is 
furnished by lichens, in which fungi and algse are associated symbioti- 
cally. 

An interesting case of supposed symbiotic relationship between tke 
lower and higher plants occurs in the association of certain filamentous 
" and the roots of some flowering plants; this association of fungus 
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and root has been termed mycorliiza. It is the common state in sapro¬ 
phytic plants, many of which possess little or no chlorophyll, but has 
also been observed in green leaf-bearing trees, such as the Pines, which 
possess few or no root-hairs. The'hyphm (roots) of the fungus may 
penetrate into the cells, or may only pass bet^veen the cells of the root 
tissues. In trees which exhibit mycorliiza, the roots are usually closely 
invested by the fungus threads, and it is believed that these ikter are 
not only of importance to the tree as absorbing organs for water and 
nutrient salts, but possibly in the formation of nitrogen. On the other 
hand, the fungus obtains carbohydrate food substances from its host, 
and its hyphse are, no doubt, first attracted to the root by the presence 
therein of these food substances; the whole matter, however, is one that 
is still in the field of investigation. In the case of saprophytes, as these 
plants contain little or no chlorophyll, they would seem to be entirely 
dependent on the fungus for their organic food supply, the fungus 
being able to take up carbon compounds present in the remains of dead 
animals and plants on which it grows. 

Some parasitic plants are well provided with chloroplasts and are 
thus able to obtain their necessary supplies of carbon from the carbon 
dioxide of the air and utilise it in the building-up of organic food 
substances; such plants are only partially parasitic, the best-known 
examples being probably the Mistletoes, which obtain from the host 
only water and nutrient salts held in solution, but make no demands on 
it for complex organic food substances. Other plants rich in chlorophyll, 
but which rely very largely on other plants for their supplies of water 
and mineral salts are some, if not all, of the Santalace^e, among the 
members of which known to be so parasitic are the well-known Sandal¬ 
woods (SaniaZm spp.) and the Native Cherry {Exocarpus cwpressi- 
formis)^ also some of the Scrophulariacefie, one of which— Striga 
parviflora —is a well-known parasite on sugar-cane in Queensland. The 
Santalacese and Striga mentioned are parasitic on the roots of their 
hosts. The Dodders {Cuscuta) and Dodder Laurels {Gmsi/iJm, spp.) 
are plants that have almost completely lost their chlorophyll and have 
become practically entirely dependent on the host for their sustenance; 
the first belong to the Convolvulus family {Gcnwolvulacem)^ and several 
are parasitic or economic plants, one—^the common European Dodder 
{Guscuia europom) —-being a particularly bad pest in lucerne cultiva¬ 
tion; the Dodder Laurels, which are degenerate members of the Laurel 
family {Lmtcmm) and are very similar in general appearance to the 
true Dodders, are principally Australian species, and are commonly 
seen growing over native shrubs. 

Hydrogen and oxygen, fis has been seen, are found in combination 
with carbon in numerous compounds, while combined as water they 
form more than 50 per cent, of the wet weight of the plant. Oxygen 
is absorbed directly from the atmosphere, while it is taken from the 
soil in solution in water and in various salts such as sulphates, 

phosphates, &c. Hydrogen may be absorbed in ammonia compounds, 
but is obtained chiefly in the water taken from the soil. 

Nitrogen is an essential constituent of protoplasm and is very 
abundant in peas, beans, and other leguminous plants. Fungi, parasites, 
saprophytes, &c,, absorb it in organic form just as they do carbon, but 
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tlioiigli. it is' present in the aii* in large quantities^ it is not directly 
absorbed therefrom, as is the ease with oxygen and carbon dioxide. 

Certain green plants are able to obtain their nitrogen fiom the air 
by virtue of their symbiotic association with bacteria in the welhknowii 
nodules of the roots. These symbiotic bacterial nodules are mostly 
found on the roots of clovers, peas, beans, wattles, and other plants 
belonging to the pea family {Legimfinosm). Generally, however, green 
plants have to rely for their supply of nitrogen upon nitrates and 
ariinionia salts in the soil. 

In forest ti’ees the greatest proportion of nitrogen absorbed is 
retained by the leaves, this being one important reason for preventing 
the removal from the forest soil of decaying leaf matter, and humus, 
which is rich in nitrogen. 

Phosphorus occurs in proteid compounds; it is abundant in seeds, 
and, therefore, is partienlarly important for grain-prodncing crops such 
as wheat. It is absorbed from the soil in the form of phosphates, and 
is supplied in manures such as superphosphate and preparations made 
from bones. - 

Sulphur, though not occurring largely ‘ in proteids, is an essential 
eonstitiient of protoplasm. It is absorbed from the soil in the form of 
sulphates. 

Potassium, calcium, and magnesium are all necessary to plant life, 
though the part they play is not clearly understood. Potassium appears 
to be closely associated vdtli the formation of carbohydrates from water 
and the carbon dioxide of the air, and if it is not present the fixation 
of carbon ceases. ' The occurrence of calcium in the form of ealeiuoi 
oxalate points to its serving to .neutralise free oxalic acid which acts 
injuriously upon the living cells. These elements are absorbed chiefly 
as nitrates, sulphates, phosphates, and carbonates. Potassium carbonate 
left in the ash of plants is valuable as a manure. 

Iron is found in plants only in very small quantities, but, since no 
clilorophyll can be formed without it, the nutrition of green plants is 
absolutely dependent upon its presence. Sufficient is contained in the 
seeds to provide for the needs of the first few leaves, but if the plants 
are then grown in solutions lacking in iron the succeeding leaves are 
pale and unable to fix carbon. 

Numerous othet elements occur in plants, some but I'arely, others 
almost universally; in fact practically all the elements that occur in 
air, soil, and water have been found in plants. 

Silicon is used by many cereals and grasses to strengthen the eell- 
walls, and occurs also in the wood of trees. It is obtained fium soluble 
•silicates. 

Sodium and chlorine are of widespread occurrence; they are found 
most frequently as common salt, which in excess is injurious to plant 
growth. 

Bromine and iodine are abundant in many marine plants, especially 
seaweed, which at one time was the principal source of iodides and 
bromides. 

Manganese also is frequently fouM in plants, but little is known* of 
its significance. 



I NOV.J 1936.] QUEENSLAND AGRICULTURAL JOURNAL, 619 

CHAPTER XYI. 

Metabolism. 

After the absorption of the yarious salts and elements, mimerons 
chemical changes occur, which are generally referred to as metabolic 
]:)roeessess or metabolism. Those eonstruetiye changes which result in 

building-up of complex organic food compounds from simple salts 
and gases are termed constructive metabolism or anabolism, while those 
Avhieh lead to the formation of simpler compounds by decomposition of 
the more complex are termed destructive metabolism or catabolism. The 
products of metabolism are either plastic products, which can be further 
cloveloped, or waste products, which are either excreted or deposited. 

Ana&oEsnL”—Although roots obtain carbon compounds from the 
soil, it has been found from growth in water in which no carbon was 
present that the carbon dioxide of the air is the chief source of carbon 
supply upon which green plants must rely. As no organic food can 
be built up without carbon, the first step in the anabolic process of 
assimilation of food is the fixation of carbon. 

Carhon Fixation or PJwtosynihesk—’Exaetly what chemical action 
takes place when the carbon dioxide of the air enters the cells of the 
leaf is not known, but briefly it may be stated that the carbon dioxide 
dissolves in water, forming carbonic acid, which is continuously broken 
up by the action of sunlight on the living plant cells. Oxygen is set 
free, and very early in the processes of assimilation simple carbohydrates 
like sugar and starch are formed. 

"What aettially takes place in the earlier stages of sugar formation 
is yet obscure, but it has been definitely established that, for chemical 
changes of this nature to take place, living plants must be exposed to 
a sufficient intensity of light and suitable temperatures, they must 
contain ehloroplasts, and salts of potassium must be present in the sap. 

The primary importance of exposure to light is that the rays of 
light fiirnfeli the energy necessary to- cause the chemical change, the 
plant being unable to do this unaided. 

The ehloroplasts have associated with them the green colouring 
matter called chlorophyll, the function of which is to absorb certain of 
the rays of light whose energy is required. This energy is then utilised 
by the ehloroplasts. 

Given insufficient light, green plants are unable to build up carbo¬ 
hydrates from carbon dioxide and water, and plants such as fungi 
which do not possess ehloroplasts have to obtain their organic food from 
other plants or organic material; also, the fixation of carbon is restricted 
to those parts of the plant which contain ehloroplasts. 

The fact that the fixing of carbon is dependent upon the action of 
light has lead to the term ‘^photosynthesis’’ being coined to denote the 
process. 

Formation of The formation of the first simple carbo¬ 

hydrates is the foundation of all later anabolic processes by means of 
which large numbers of food products ahd other organic compounds 
are built up by the plant. The most important of the more complex 
compounds are^ those containing nitrogen, simh as the amides the 
proteids.. '' u y. Vu: 
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As pointed out pTeviously, the free nitrogen of the air cannot be 
extracted directly by the higher plants, except in the ease of species 
belonging to the family Legnminose and a few other plants, and then 
only by wnte of their association with bacteria in their roots. Even 
then, the bulk of the nitrogen utilised by them and, of course, the whole 
quantity required by other green plants imist be absorbed from the 
soil in the form of chemical eompotinds. 

Nitrogen occurs in the soil in organic compounds in ammonium 
salts and in the form of nitrates. The oxidising action of various soil 
influences and bacteria results in the nitrogenous soil compounds being 
converted finally into nitrates, this process being known as nitrification. 

Nitrification is hastened by exposure to light and heat and by 
aeration, and consequently the removal of dense forest cover and the 
working of the soil greatly accelerates the decomposition of the forest 
humus and the formation of nitrates in comparative abundance: hence 
the growth of plants on cleared land, which has also been sweetened 
by burning, is especially vigorous, particularly so in the ease of species 
which are said to he nitratophilous or nitrate-loving, as vigorous weeds 
like Thistle, Ink Weed, Wild Tobacco, &c., which spring up following 
a fresh burn. 

In addition to nitrogen, sulphur, and phosphorous are two important 
constituents of proteids, these being obtained from the soil in the form 
of sulphates and phosphates. 

The chemical changes which these compounds undergo in the plant 
are undetermined, the synthesis or creation by the union of their 
elements of proteids being very complex, but it is known that inter¬ 
mediate nitrogenous compounds, such as amides, are formed, and that 
these are ultimately combined with carbohydrates and other compounds 
to form proteids, this process taking place largely in the leaves. 

Although light is necessary for the fixation of carbon by the leaves, 
the synthesis of proteid compounds proceeds without the influence of 
light, and hence, although leaves play the most important part in this 
work, thus ensuring the utilisation of the carbohydrates before there is 
an undue and possibly injurious accumulation thereof, similar w'ork is 
performed by the roots and other parts of the plant. 

VtiUsatim, Trmislocatim^ and Starage of Plant Foods ,—Of the 
various organic compounds manufactured by the plant, some are oxidised 
and consumed in the process of respiration, but, since a growing plant 
increases in bulk, a greater proportion is used to build up new material 
than is lost owing to catabolic processes. 

Just as special conducting tissue is developed in the xylem for the 
transference of mineral solutions from the roots to the leaves, so the 
plant has to arrange for the translocation of organic foods products 
from the cells in which they are manufactured to those parts of the 
plant in which development and growth is taking place. 

Insoluble carbohydrates, such as starch and colloidal proteid sub¬ 
stances, may not readily diffuse by osmosis through the cell-walls, and 
consequently they have to be decomposed into soluble diffusible com¬ 
pounds in order that osnlosis from cell to cell make take place. Starch 
ijS converted into soluble sugar, and proteids, into diffusible amides, 
these products being later transformed back to the higher compounds 
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as required. Tlius there is a continual building-up and breaking-down 
•of the food products according as they are to be utilised by the proto* 
plasm or transferred to other cells. 

Just as the action of osmosis is not sufficiently rapid to account 
for the rapid rise of sap in a tree, so it is not adequate to maintaiui the 
supply of organic food, and consequently special conducting tissue, 
situated in the phloem and known as the sieve tubes (Plate 203), is 
provided for the conveyance over long distances of both diffusible and 
non-diffusible compounds. It is obvious, in fact, that the upward flow 
of sap in the traeiieae and tracheids of the xylem must preclude this 
tissue from being used as a channel for conduction downwards, and that 
the provision of additional channels elsewhere is essentiah 

Whereas the tracheal tissue is composed of dead cells, which are 
enabled by their association with living parenchymatous cells to main¬ 
tain the transpiration current, the sieve tubes,' on the contrary, are 
living organs containing protoplasm, and cease to function as conducting 
agents when dead. They are associated also with other living cells, 
such as companion cells and phloem parenchyma, which all play a part 
in the conduction of organic food, though in a manner as yet imperfectly 
understood. 

The food euiTent in the sieve tissue is drawn upon as requii'ed by 
adjacent tissue in the hast and cortex, while it is conveyed to the cam¬ 
bium and wood by the medullary rays, which form the connecting link 
between the wood and the bark. 

The effect of breaking the continuity of the phloem or bast and 
cheeking the downward motion of the organic food by making a narrow 
cut through the bark of the branch of a tree is that the food supplies 
are retained in the branch above the cut, with the result that the 
shoots and fruit thereof grow more luxuriantly. This is sometimes made 
use of in fruit culture in order to obtain increased yields, the process 
being known as ^‘ringing/’ 

Not all of the food manufactured is used immediately in the build¬ 
ing-up of new cells, and a considerable surplus is stored in various parts 
of the plant for future use. In the case of annuals, which die at the 
end of their growing season, the reserve food is accumulated wholly in 
the seeds for the use of the next generation, while in such vegetables as 
carrots and turnips the reserve is stored in the roots. 

In the case of deciduous trees, the permanent storage of reserve 
supplies in the leaves would result in the loss by the trees of their reserve 
stores when the leaves fall in autumn, and consequently the reserve food 
of trees is to be found chiefly in the roots and the stem, the pax’enehyma 
of the cortex and the medullary rays being the principal tissues concerned 
therein. Supplies are stored in the leaves temporarily only. 

The existence of reserve supplies in the roots enables them to live 
for some time after ringbarking, and to continue supplying the leaves 
with mineral food, and it is only when these supplies are exhausted that 
the roots die and the tree finally succumbs. In springtime the unfolding 
and initial growth of the buds of deciduous trees are dependent wholly 
upon the reserves stored by the tree during the previous season, while 
the coppice shoots which sometimes spring from the base of a ringbarked 
tree are nourished at first from the same; source. , 
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Since the reserve supplies from below must trav^el upwards in 
order to,reach members at higher levels, the transpiration current is 
found to contain soluble organic food in addition to the mineral solu¬ 
tions previously referred to. Generally the mineral food in the sap 
occurs in far greater abundance than the organic material, but occasion¬ 
ally the sap is very rich in carbohydrates, a notable ease being the Sugar 
Maple of Canada, the sap of which is a rich source of sugar. 

CatadoUsm ,—The catabolic processes carried on by the plant are 
mainly those which depend upon the absorption of oxygen, and result 
amongst other things in the formation of carbon dioxide, which is 
excreted as a waste product. A similar process is carried on in animals,, 
and is known as respiration. 

Respiration is as essential to the life of plants as to that of animals, 
though the process, except perhaps in the germinating seed, is much 
less rapid in the former than in the latter. The degx^ee of activity of 
life depends upon the’activity of the catabolic processes and respiration 
in particular, and if they cease life ceases also. Catabolism is, in fact, 
the source of energy which enables the anabolic processes to be cainied on. 

In all cases heat is produced during respiration, this being particu¬ 
larly noticeable in the case of warm-blooded animals. In plants, how¬ 
ever, oxidation is less rapid and the rise in temperature is not generally 
noticeable, especially as it is compensated for by the cooling effect of 
transpiration. Germinating seeds respire very actively, and if lieaped 
together the effects of revspiration are not masked and the rise in tempera¬ 
ture is plainly perceptible. 

Respiration is thus the converse of carbon fixation, the former being 
a destructive and the latter a constructive process. In addition, respira¬ 
tion is not confined to the cells containing chloroplasts, but goes on in 
all living cells both in darkness and in light; also, not only green plants 
but all plants give off carbon dioxide, while only greeii plants have the 
power to fix the carbon of the atmosphere. 

The free oxygen required by plants may be obtained directive from, 
the atmosphere by the process of gaseous diffusion or may be absorbed 
in solution by the roots, the greater amount being obtained by the 
former method. Entrance to the intercellular spaces of the plant tissue 
is gained through the stomata and the lentieels. 

Just as in the case of animals, plants quickly become unhealthy if 
not furnished with a sufficient supply of oxygen. Those parts of plants 
above ground naturally never suffer from want of oxygen, but the ill- 
effects of insufficient oxygen in the soil for the needs of the roots are 
frequently apparent. . 

Excess of water in waterlogged and badly-drained soils means tliat 
roots have to rely upon the insufficient supply of oxygen in solution, 
there being no free circulation of the air through the soil; hence the 
growth of trees and crops frequently found on such land is poor, while 
the aerial roots developed by, some trees such as certain mangroves, 
which grow in tidal swamps, are an adaptation by means of which 
sufficient oxygen is obtained; also, seeds buried too deeply receive insuf¬ 
ficient air and frequently do not germinate satisfactorily. 

The dependance of vital activity on respiration is well illustrated by 
the vigorous respiration which is carried on by young, actively growing 
parts, and its almost complete absence in dormant buds and seeds. 
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Re>spiration in dormant seeds is so slight as to be almost iimioticeable, 
and in absolutely dry seeds and in dry mosses and lichens it is said to 
be absent altogether, this being the only case in which the stoppage of 
respiration is not accompanied by death, 

Eespiration is stimulated by higher temperatures— provided, of 
course, that the limit at which life is possible is not reached— while the 
addition of moisture to seeds promotes respiration; consequently, the 
germination of seeds requires suitable conditions of moisture and tempera¬ 
ture, which vary with the species. Seeds may be dormant in the ground 
for many months on account either of lack of moisture or low tempera¬ 
tures, but when the combination of conditions is favourable rapid 
germination ensues. 

Modern Work on Bespiratimi. —W. D. Francis, Assistant 
Oovernment Botanist, who has been in close touch 'with recent work on 
this subject, has kindly supplied the following note:— 

‘'An recent years the chemistry of respiration has been closely 
investigated by Otto "Warburg and his colleagues in Germany. Accord¬ 
ing to Warburg, respiration in living cells is carried on by four complex 
organic compounds. These four complex substances are hsemin com¬ 
pounds which consist of iron, carbon, hydrogen, oxygen, and nitrogen. 
The principal reactive element in these four compounds is the iron 
contained in. each of them. The four hamin compounds form a chain. 
The oxygen consumed in cell respiration first unites with the iron of 
the first ha3min compound, which is thereby oxidised from the ferrous 
to the ferric state or from the lower to the higher state of oxidation. 
The oxygen then passes on to the next hsemin compound, and so on 
until it reaches the fourth. As the oxygen is transferred from the one 
compound to the other the iron of the first is automatically reduced 
and the iron of the second is oxidised, and so on. The oxygen transferred 
to the iron of the fourth lisemin compound does not appear to react 
directly with the materials which are usually oxidised to produce energy 
in the cell. Apparently Warburg considers that there are still one or 
more enzymes or ferments in the respiration process which require 
investigation, and these function between the fourth haemin compound 
and the materials usually oxidised in the cell. The system of the four 
heemin compounds has been found to be very widely distributed in the 
organic world, as, for instance, in bacteria, yeast, and higher animals. 
The first haemin compound in the system is referred to as the oxygen- 
carrying enzyme. The last three hmmin compounds constitute eyto- 
ehrome, which has been intensively studied in recent years by D. Keilin.’^ 

Enzymes. —^Eeference was made in the brief remarks dealing with 
the translocation of food products to the decomposition of higher solid 
or non-diffusible compounds to soluble products, the plants being able 
to bring about this transformation as required. 

This transformation, which is a form of digestion, is due not only 
to the action of living protoplasm, but also to the chemical activity of 
substances known as unorganised ferments or enzymes; these substances 
are secreted by the protoplasm, and, since they remain unchanged during 
the clieniieal processes which they cause, are able to effect the transfor¬ 
mation of large quantities of certain substances. 

Some enzymes change the insoluble carbohydrates into various kinds 
of sugars, and some convert insoluble and indiffusible proteids into 
peptones and amides. V 
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Ill addition to the emymes, in these classes there are numerous, 
others adapted to transforming the great variety of reserve products, 
into different forms. One important enzyme, the use of which is of 
interest commercially, is zymase; this is present in yeast, and is largely 
used in breweries for the conversion of sugar into alcohol. 

In certain cases the plant cells may secrete a peptonising enzyme* 
which acts from without the absorbing tissues; this is found in some 
carnivorous or insectivorous plants. It occurs in the Sundews (Drosera)^ 
Pitcher Plants {Nepenthes), and perhaps others. 

CHAPTER XYII. 

Growth. 

Infhience of External Cemditions .—The life of a plant varies very 
greatly with the species and the conditions under which it is growing.. 
It may extend over a short period of a few months, as is the ease with 
many annual garden and field plants, or may comprise hundreds and 
even thousands of years, as in the case of the giant Sequoias of California. 

The principal conditions necessary for the healthy growth of plants 
are (1) a sufficient supply of water; (2) an adequate supply of the 
necessary food materials; (3) the presence of oxygen; (4} light; and 
(5) suitable temperatures. 

Water ,—^More than half of the weight of green plants is free wateiv 
while water figures very largely in the chemical compounds of which 
the plant ^s substance is composed. In addition, large quantities are 
needed to convey the mineral salts from the roots to the leaves. The 
prime importance of water in plant growth is emphasised by the neces¬ 
sity for irrigation in dry areas and by a comparison of the rank growth 
in moist localities with the growth of dry and arid regions. 

Food Materials ,—The various elements necessary for the existence 
of plants have already been detailed, but if they are to be of use they 
must be present in a form capable of being dissolved by water. It 
happens not uncommonly that, owing to the insoluble condition of 
many of the compounds found in the soil, they are not available to the 
plant. The more rapid action of superphosphate of lime as compared 
with that of bone-dust is due to the fact that in the artificial preparation 
the manure is in a more soluble form, while the bone-dust is only 
rendered available by the slow action of soil influences. 

Experiments have shown also that the growth of plants is not 
determined by the total quantity of food material which is in an avail¬ 
able form, but by the quantity of the element present in the least 
amount. If the soil contains insufficient phosphates for the vigorous 
growth of a plant, then, an abundance of nitrates and sulpliates will be 
of no avail until the necessary phosphates have been added. 

Oxygen is essential for respiration, as has already been emphasised, 
and well-aerated soils produce far better growth than those which are 
badly aerated. On the other hand, there are cases in which the soil can 
be too well aerated, as in very light sandy soils in dry climates. Under 
such conditions the free circulation of the atmosphere causes more rapid 
evaporation of soil moisture than is desirable, and also produces too 
rapid decomposition of decaying vegetable matter, thus causing the 
loss of the beneficial effects of humus. 
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Light .—The effect of light on plant growth is twofold. It, is essen¬ 
tial to the life of green plants in that without it the carbon in the air 
cannot he fixed by the leaves, but at the same time it exercises a retarding 
influence on the rate of growing parts. 

If a healthy plant be transferred to a dark enclosure, it will be 
found to grow much more quickly than in the open, the ceils formed 
being much more elongated and delicate. Such a plant is said to be 
etiolated, and if kept continually in darkness will remain alive only 
until the reserve food supplies have been exhausted. 

Considerable variation exists in the light requirements of different 
species, some requiring full exposure to develop to the best degree, 
others requiring moderate shade, and some, such as certain ferns, requir¬ 
ing very deep shade even to grow at all, intense light being fatal to 
them. Some of the lowest organisms, such as certain of the bacteria, 
may be killed by even a few minutes^ exposure to direct sunlight. The 
great majority of flowering plants, however, such as trees, shrubs, &e., 
are light-demanders, as previously explained, a sufficiency of light being 
•essential to their very existence. 

The necessity for a sufficiency of light may be seen in forests where 
the trees are growing thickly together; the lower bi^anehes of the trees, 
being too much shaded, have fallen off and died, this natural self-pruning 
resulting in the long, straight barrel prized by the timberman. Grown 
in the open, the lower branches of the same species persist, there often 
being no distinct eentx'ai main trunk at all, or, when present, as in the 
Bunya and Hoop Pines, it may bear leafy branches from top to bottom. 

Temperature ,—The dependence of plant growth upon heat is clearly 
evident from the fact that in localities subject to cold winters the winter 
growth is very slow or may even cease altogether. This diminution in 
the rate of growth is much more marked in the native trees of colder 
latitudes and at higher elevations than in the greater part of Australia, 
where the winters are comparatively mild. 

In connection with the effects of temperature on growth, considera¬ 
tion must be given to the temperature of the soil equally with that of 
the atmosphere, for if growth is to take place the temperature of the 
soil must be sufficient to enable the roots to perform their functions. 

The ability of a plant or a portion thereof to withstand both high 
and low temperatures is greatly affected by the amount of moisture 
eoiitained in the parts. In those parts of plants which are growing 
actively and are turgid the protoplasm may be killed when it reaches a 
temperature of 130 deg., whereas the protoplasm in many dry seeds 
is uninjured if they are placed in boiling water (cf., the practice of 
soaking wattle seed in boiling water); also, dry seeds withstand much 
greater cold than do moist seeds, and spring frosts kill young, actively 
growing shoots, whereas more severe winter frosts do no damage to the 
drier, well-ripened shoots. 

Young trees frequently start growth earlier in the growing season 
than old trees, because the absorbing roots of the former, being more in 
the surface soil, attain the temperature necessary for growth sooner 
than those lower down. 

Growth in Height .—^When germination first takes place, growth 
goes on in all parts of the seedling, the.cells of wffiieh are in an embryonic 
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conditio'iij l)iit at an early stage in the life history growth in height or 
length becomes localised and confined to special parts of the .plants, 
known as the growing points. 

The growing point is nsnally at the apex of the shoot, but in grasses* 
increase in the length of steins does not take place by gi’owth at the 
apex, but is due to the activity of growing points which are situated at 
the base of the internodes, and which by their increase in length lift 
up the portions aboA^’e them. Such growing points are said to be inter¬ 
calary, and the result of such method of growth is, as is well known,, 
that the tip of the grass is the oldest part, the younger and more suecin 
lent parts being lower down. 

A similar method of groAvth occurs in the long leaves of some iiiono- 
eotyledonous plants, such as rushes, the actively growing part being at 
the base of the leaf, the tip being the oldest part and often quite dead 
and withered, wdiile the base is still soft and succulent. The actively 
growing part of peduncles and pedicels of flowers is also often at the 
base. Intercalary growing points, however, are the exception, terminal 
growth being the rule. 

The question often arises whether blazes and marks on trees, such 
as flood marks, are after a lapse of years practically at the same height 
from the ground as when first made, and a good deal o.f controversy 
has centred round the subject; all careful, accurate observations, how¬ 
ever, go to show that there is not any, or practically speaking any,, 
alteration in the height of such marks, thus going to prove that "actual, 
growth in length is confined to the terminal parts. 

There is a considerable variation during each twenty-four hours,, 
height growth at night being more rapid than during the day, this 
being due to the retarding influence of light on growth and to the fact 
that during the daytime the plant is engaged on the fixation of carbon 
and the formation of carbohydrates. At night-time the free utilisation 
of the manufactured food results in increased height growth. 

Growth in Thichness .—The embryonic tissue which is responsible 
for the growth in thickness of the stem of a plant is the cambium or 
layer of thin-walled parenchymatous tissue encircling the stem and 
separating the phloem or hast from the xylem or wood. The cambium 
cells subdivide, producing new tissues on both sides, the inner forming 
new xylem, and the outer new phloem; thus the cambium is being con¬ 
tinually pushed outwards by the new wood formed. Additional growth 
in thickness of the bark is due largely to the new tissues formed by the 
cork cambium, though the latter in many eases is compensated for in 
due course by the shedding of the outer layers of dead bark. 

Growth SioDemenis—Inherent in the vital charaeteristies of proto¬ 
plasm and plants is the power of movement in response to the influenct^ 
of stimuli, such movements being a direct manifestation of the property 
of protoplasm known as irritability. The chief causes which produce 
movement in plant members are physical contact, changes iui tempera¬ 
ture, the force of gravitation, lateral illumination, and variation in 
'moisture. 

Contact .—Perhaps the most familiar example of movement xndueed 
by contact is that of the Sensitive Plants (Mimosa and Neptunia), whose 
bipinnate leaves immediately fold up when touched, the stimulus given 
by contact being transmitted through the pinnm to the primary mid 
secondary petieoles which accomplish the folding action. 
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Other examples are to be found in 'the tendrils of elinibing plants, 
wMch on making contact with a ■ foreign body are so stiiiiniated that 
they curve towards and around the object, completely eiieircling it. 
Continued contact causes the tendril to become more turgid on the side 
not irritated, with the result that growth on the outside is more rapid, 
and the necessary curvature produced. 

On the other hand, a very restricted area near tlie tips of growing 
roots is so affected by contact with stones and other impenetrable bodies 
that the roots curve away from the object, and thus enable themselves 
to continue growth in the direction in which food supplies can be 
obtained. 

Changes in Temperatif^re and Light. —^In the well-known sleep move¬ 
ments of the leaves in trees—as in the pinnate-leaved Leguminosm 
{Alhizziay Acacia, Foindana spp., &e.)—during night the leaflets fold 
over one another so that only the edge of each leaflet remains exposed, 
and the same position may be assumed during the daytime, due to great 
heat or intense light; the folding in these cases accomplishes a twofold 
object—^viz., to prevent the loss of heat by radiation during the night¬ 
time and loss of water vapour by transpiration during the hotter part 
of the day. In the case of floral leaves, these may open with bright, 
dry sunshine and close at night, this being particularly noticeable in 
some Composite such as Everlastings, Sunflowex's, Gerberas, &e., or 
bright sunlight may cause the closure of 4:he floral envelop, the parts 
opening out to their fullest during the night, as in the Moon Flower 
{Ipowuea hona-nox) and certain Cacti; in other eases flowers may be 
only open for a limited period diiring the day, as.in the Morning Glory 
(Ipomma purpurea), Fringed Violet {Thysanotus), Sida retnsa, &e. 

Lateral Illumination.—A plant allowed to. grow in a room before 
a window, plants growing alongside a fence, a wall, &e., or the leading 
shoot of a tree growing close under the shelter of an overhanging tree, 
will be found to curve towards the side from which most light is received. 

Moisture Varmtion. —Movements due to the influence of moisture 
are especially characteristic of roots of land plants, which always bend 
away from dry to moist soil. This property is so marked in roots that 
it may overcome their tendency to grow downwards, and by a suitable 
arrangement of moisture conditions they may be induced to grow 
upwards away from the centre of the earth. 

The trunks of trees growing on the banks of watercourses or along 
the edges of fresh-water pools often have a marked tendency to lean 
over towards the water, due to the greater root gi'owth in the side nearer 
the water and the consequent pull exerted. 

CHAPTER XVIII. 

Reproduction. 

In the previous five chapters the physiological processes described 
have been concerned with the maintenance of the life of the individual, 
and attention is now directed to the process of reproduction or the 
power of giving rise to new individuals. Among plants two distinct 
types of reproduction are recognised—(a) ^ the vegetative or asexual, 
and' (&) the sexual. 
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(a>) VegeMive BeiyroducUm, —In the lowest forms of plant life^ 
siieli as the bacteria and tmicellnlar AlgJB, reproduction may merely 
consist of cell dhdsion, the parent plant dividing, the division being 
perhaps repeated several times, and the'parts so divided separating off 
and starting life as new individuals, nothing being left of the parent 
as an individual plant. It is the higher plants, however, with which 
we are mainly eoneerned, reproduction in these implying the separation, 
cither naturally or artificially, of vegetative portions of the parent plant 
and their subsequent development into new and complete individuals. 

Ill a natural state vegetative reproduction is more or less restricted 
to herbaceous plants. It may occur by means of rhizomes, as in several 
grasses {e.g., Couch G-rass, Johnson Grass, &e.), stolons or runners, as 
in the Strawberry, bulbs or bulbils, as in the Lily, corms, as in Gladiolus, 
tubers, as in the Potato, by aerial tubers, as in the Yams (Dioscorea 
spp.), simply by leaves dropping on the ground, as in BryophylMm, 
or by the eladodes, as in Prickly-pear (Opuntm spp.), by buds or young 
plantlets, as in many ferns (c.p., Asplenmm attenuaium, A, hulhifernm), 
'&c. 

Vegetative reproduction enters very largely into horticultural 
practice, all the above means being taken advantage of. In addition, 
plants are extensively propagated by means of cuttings and layers and 
by the well-known processes of budding and grafting so extensively 
used by gardeners and nurserymen. 

(h) Sextml Reproduotmi. —^Vegetative reproduction is a compara¬ 
tively simple process in the higher plants mainly depending on the 
formation of adventitious roots; in contradistinction to this, sexual repro¬ 
duction is a complicated process. 

The characteristic feature of reproduction of new individuals by 
sexual means in either plants or animals consists of the union of two 
special kinds of cells known respectively as tlio male gamete and female 
gamete. In the flowering plants the fusion of the male and female 
gametes results in the formation of seed; so it can easily he seen that 
in the natural state reproduction by the sexual method is easily the 
more important among the higher plaMs. 

The process which results in the union of the male and female 
gametes is spoken of as the process of fertilisation. The sexual organs 
of the plant are contained in the flower, and their external features and 
general characters have already been dealt with (‘'Morphology/’ 
,, Ohapter VI.). 

We will now follo'w the process which results in the fertilisation 
of the ovule and the consequent formation of the seed containing the 
;embryo or young plant. 

PolUmtion. —In order that the ovule may become fertiliseil, the 
pollen grains must be transferred from the anthers to the stigma, the 
surface of which is generally moist with a slight sticky secretion which 
serves the obvious purpose of retaining the pollen grains wlien they fall 
on it. The transference of the pollen grains to the stigma is called 
pollination. 

Flowers are said to be self-pollinated when the stigma receives pollen 
from the anthers of the same flower, or cross-polinated when the stigma 
■ receives pollen from the anther of another flower either growing on the 
same or on a distinct plant Similaxdy, when the act of pollination is 
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followed by the fertilization of the pistil, the flower is said to be self- 
or cross-fertilized, as the case may be. 

Cros^-fertilization, —Cross-fertilization, however, even in. plants 
possessing hermaphrodite flowers, would seem to be the rule, and many 
obvious devices can be noticed for the effective carrying-out of cross 
and the prevention of self-fertilization. 

It has also been proved by careful experiment that, as a general 
rule, seeds developed as the result of cross-fertilization give rise to 
plants which are more virile and vigorous in growth than do seeds 
developed as the result of self-fertilization. 

In trees such as the Pines and She-oahs, in which the individual 
flowers bear either only male or female reproductive organs i^espectively, 
cross-fertilization is obviously ensured. On the other hand, looking at 
an ordinary hermaphrodite flower, it would seem that self-fertilization 
must be the rule, as the anthers and stigma lie in such close proximity. 
On going further into the matter, however, we find that self-fertilization 
is either completely prevented or more or less retarded by one or two 
simple methods. 

Plants may produce hermaphrodite flowers of which the male and 
female organs of each individual flower do not ripen together; either 
the anthers mature and shed their pollen before the stigma is receptive, 
or the stigma is receptive or fit to receive pollen before the anthers 
dehisce. Self-fertilization may also be more or less prevented by the 
relative positions of the anthers and stigma in the same flower or by 
the anthers shedding their pollen outwards. 



Plate 261. 

1. Pollen-grain* 2. Section tkrougli a pollen-grain. 3. Germinating pollen-grain 

(diagrammatic). 

Tramference of Fallen .—In cross-pollination the pollen must be 
carried from one flower to another by some external agency, and the 
principal agencies employed by plants in this work are the wind, insects^ 
|nd birds. 'Wind-pollinated flowers are usually inconspicuous, scentless, 
€nd produce no sweet nectar for the purpose of attracting insect or 
bird visitors. The pollen is usually dry and produced in great abund¬ 
ance, as in the Pines, and the stigmas m^.y be relatively large and 
feathery, as in grasses, and thus espe<»ally adapted to catch the floating 

24,' , , 
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pollen ^graiiis. - Plants witli wind-pollinated flowers are often gregarious 
ill tlieir distrilbntion, as in many Conifers [e.g., tlie Hoop and Bnnya 
Pines, &c.), tlie Gasuarinaccm (She-oaks), grasses, &e. 

Sometimes the flow^ers may be pollinated by almost any visitor—• 
insect or bird—but there are many flowers which are especially adapted 
for pollination by a particular group of insects or birds, or even by one 
particular species of either. These flowers possess, as a rule, brightly 
coloured floral leaves, are often scented, and secrete nectar by means of 
their nectaries or honey glands. To what extent insect and bird visitors 
are attracted by the two first-mentioned properties is a matter of some 
doubt, but there is no doubt whatever that the pollen and nectar are the 
principal attraction for pollen-eating insects and nectar-feeding insects 
and birds. 

Fertilimiion .—Though flowers are spoken of as either cross- 
pollinated or cross-fertilized, it must be clearly understood that pollina¬ 
tion and fertilization are two very distinct processes. Pollination is 
merely the dusting of the stigmatic surface with pollen. B^ertiiization 
is the actual fusion of the male and female cells. 

In its younger stage^ the pollen grain is unicellular, but later the 
cytoplasm and nucleus divide and a small cell is produced lying, in the 
general protoplasm; this is the generative cell or male reproductive 
cell (Plate 261—2, g.n,), and the larger one in which it lies is now dif¬ 
ferentiated as the vegetative cell (Plate 261—2, r.c.), and its nucleus as 
the vegetative iiueleus (Plate 261—2, v,n,). The pollen grain now really 
appears as a large cell with two nuclei’ lying in it. 'Wlien a ripe pollen 
grain is placed on the moist stigma of a suitable flo^vor, it germinates; its 
outer crust is ruptured and a long delicate tube is sent out—tii(‘ iioJlen 
tube (Plate 261—3)—which penetrates the stigmatic vSiirfaee and grows 
down tliroiigh the style towards the ovary. During this process the 
generative cell and the vegetative nucleus travel into the pollen ttilan 
the vegetative nucleus becomes disorganised and eventually disap|)eai’s, 
but the generative or male reproductive cell divides into two. 

A typical pollen grain possesses two coats—an outer, comparatively 
stout one, known as the extine (Plate 261—2, ex.) (this is commonly 
marked with veins, striations, or wartlike processes), and a thinner inner 
coat, known as the intine (Plate 261—2, m.). 

Development of the Ovule,—The main characteristic features of the 
ovule have already been described. At an early stage in its development 
a large cell termed the embryo-sac (Plate 262, e.s.) makes its appearance 
HI the tissue of the nueellus (Plate 262, mi.) near the micropyle. 

A number of daughter cells are now produced within the embryo- 
sae, the process being somewhat as follows:— 

At first the embryo-sac has the appearance of an ordinary cell with 
a single^iiucleus lying somewhere about the centre of the cytoplasm, but 
before fertilisation takes place the nucleus divides into two, the two 

daughter-puelei passing to the opposite ends of the ceil; here each by 
farther division gives rise to four separate nuclei, so that at this stage 
there are eight free nuclei in the emhryo-sae. After this one nucleus 
trom each group travels back to the centre, where they fuse with each 
, the secondary (or definite) nucleus 

(Plate 262, «.) of the emhrvo-sae. 
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Tlie otlier iiiielei now.receive differentialniames.- The three situated 
near the clialaza develop eell-walls and are known as the antipodal cells 
(Plate 262 , cl). The three situated near the inicropyle do not heeome 
surrounded by cell-walls a.rxd constitute the so-called egg-apparatus; 
two of the cells of the egg-apparatus are termed synergidie (Plate 262 , 5.). 
the third being variously known as the ovum, egg-cell, or oospliere 
(Plate 262 , o.). The ovum is the actual female reproductive cell, and its 
■(consequent fusion with the generative or male reproductive cell from 
the pollen grain is the act of fertilisation which results in the formation 
of the seed and eventually a new xffant. How this fusion is brought 
4il)Oiit will now be described. 



Longitudinal section (diagi’aniinatic) through a carpel eontaining a single 
orthotropous ovule. 

After the germination of the pollen grain the pollen tube advances 
through the tissues of the style and ovary^ and at length reaches an 
ovule, which it penetrates through the mieropyle and comes into contact 
with the egg-apparatus. At this stage its tip becomes disorganised, and 
one of the generative cells escapes and unites with the ovum or egg-cell; 
this fusion is the essential feature of the act of fertilization. The 
fertilized ovum forms a cell-wall and is now termed an oospore. A cell 
resulting from the fusion of two gametevS, as the fertilized egg-cell of 
the ovule, is termed a zygote. In flowering plants the zygote or oospore 
■develops into an embryo and thence finally into a new individual plant. 

Effects of Fertilimtimv .—^Fertilization not only results in the 
development of the embryo and seed, but the growth of the whole ovary 
is stimulated, resulting in the formation of the fruit, and in most cases, 
unless fertilization takes place, fruits either do not develop at all or fall 
off long before they reach anything like normai size. Sometimes, in 
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addition to the ovary, other parts of the flower are stimulated into 
increased growth, as the perianth tube in Eugenm and Crypiocara^a, 
the pedicel in Exocarpus, the torus in the Apple, &e. 

Though, as a general rule, non-fertilization is followed either by 
the more or less immediate withering and shedding of the whole flower 
or later of the immature fruit, some notable exceptions to this rule 
are known among cultivated plants, such as the Banana, Pineapple, 
Navel Orange, the seedless Currant and Sultana Grapes, &c., all of 
which almost invariably produce seedless fruits. The cause of seedless¬ 
ness in all cases is not knowm. 


The eoiiiinon edible Fig {Ficus canca) is an example of a cultivated 
fruit in which, in some varieties only, development is eoiitinued without 
fertilization of the ovules taking place. A brief account of the structure 
of a fig fruit will he found under Plate 171, Of the common edible fig 
there are four distinct kinds or races—viz., (1) Gaprifigs, which bear 
male, female, and gall flowers; these trees occur wild in the Mediter¬ 
ranean region and have been introduced into other fig-growing countries 
as Australia, California, (2) Smyrna figs, a race that develops female 
flowers only, but which wdll not develop fully formed fruit unless 
pollinated by pollen from the males, borne on a caprifig; 
pollination is carried out by a small wasp (Blastopkaga grossanm). 
^Smy^na figs are largely grown for drying purposes, the ripened achenes 
or nutlets (seeds) giving the fruit a nutty flavour. (3) The common 
edible fig, grown largely in Australia and elsewdiere; tlie fruit does not 
require fertilization of the female flowers to become fully formed. 
Ripe seeds, however, are not produced; hence the fruit when dried lacks 
the nutty flavour of the Smyrna type. (4) A race known as the San 
Pedro figs, in which one crop is of figs that develop without fertilization 
of the female flowers; this is succeeded by a second crop in which the 
fruits fall off before reaching maturity unless fertilization from the 
oollen of a caprifig has been carried out. In countries where Smyrna 
figs are grown branches of the caprifig bearing receptacles are hung up 
in the branches of the fruit-bearing sorts, the process being known as 
caprification. 

Though unfertilized flowers soon drop off the plant, it does not 
follow that all fertilized ones persist and that their ovaries develop into 
mature fruit; this is especially true of plants that produce a great 
wealth of blossom, and it is doubtful in such eases if the plant could 
suppox^t the weight of fruit and withstand the drain on its system eon- 
s quent upon all the flowers developing mature fruits; on the other 
hand, in plants which produce only a few flowers nearly every fertilised 
flower may result in a fully developed fruit. 


Every ovule requires a pollen grain to effect fertilization if it is to 
develop into a seed, so that in fruits closely packed with numerous 
seeds, such as the watermelon, papaw, passion fruit, &c., a great number 
of pollen grains must be placed on the stigma. In the case of the 
watermelon, which may produce several hundred fully developed seeds 
in a single fruit, it has been estimated that over a thousand polleii 
grains must fall on the receptive stigma. ^ 

[to be CONTINUED,] 
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The Babcocl^ Test. 

L* A. BUEGESS^ A.A,CJ.j Dairy Eeseaxch Laboratory^ Dairy Branch. 

HISTOEICAL. 

"^ERY early in^ tlie organisation of the dairying industry it was decided 
^ that milk and eream should be paid for on the percentage of fat 
which it contained. 

For this purpose a method which was cheap, quick and accurate 
was required, and the first method fulfilling.these conditions was that of 
Gustaf De Laval, who, in 1885, took out a patent in Sweden for the use 
of a mixture of twenty parts of acetic acid and one part of sulphuric 
acid. This mixture coagulates and then dissolves the proteins and 
destroys the emulsion, and a brief whirling in a centrifugal causes the 
fat to collect in a clear, sharply defined layer. 

This method was followed in 1880 by the Leffman and Beam method. 
The bottles used are very similar to the familiar Babcock bottles but 
smaller, and the basis of graduation is different and the zero mark is at 
the top of the bottle. The method is as follows:— 

Measure 15 ml. of milk into the test bottle. Add 3 ml. of a mixture 
of equal volume of amyl alehohol and hydrochloric acid and 
mix. Add 9 ml. of sulphuric acid and mix. Fill the bottle 
to the zero mark (top of the graduations) with dilute sul¬ 
phuric acid (one part of acid plus two parts of water) and 
place in the centrifuge and whirl for one minute. 

The percentage of fat is read from the bottom of the lower menis¬ 
cus to the bottom of the upper meniscus. 

About the same time as Leffmann and Beam introduced their 
method, Dr. S. M. Babcock, of the Wisconsin Agricultural Experiment 
Station, was working out the method now known as the Babcock method. 
This was introduced in 1890 in a pamphlet entitled ^*A New Method for 
the Estimation of Fat in Milk especially adapted to Creameries and 
Cheese Factories.’’ This method immediately became popular, as the 
only chemical required is sulphuric acid. 

Later still, Gerber modified the Leff'mann and Beam method by 
eliminating the hydroehlorie acid and adapting it to yet another method 
known as the Marchand method, and the resulting method known as the 
Gerber method is almost universally used in European countries. This 
method utilises a special form of bottle known as an ‘^acido-butyrometer” 
as well as a specially designed centrifugal machine holding a large 
Biimher of bottles. » 

The method is carried out as follows:— 

Measure ten ml. of sulphuric acid into the empty bottles, then 
add eleven ml. of milk and one ml. of amyl alcohol. A rubber 
cork is then inserted and the contents shaken until the curd 
is dissolved. The bottle is then inserted in the holes of the 
centrifuge, whirled for two or three minutes, and the per¬ 
centage of fat read off from the bottom of the bottom menis- 
eus to the bottom of the upper maniseus. 

Gf all these methods the Baheoek method is probably the most widely 
used, although it is not quite so fast as the Gerber or Leffman and 
Beam methods. 
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THEORETICAL DISCUSSION OF THE BABCOCK METHOD, 

Milk and cream are composed of fat and serum. Tiie seriiiii 
consists of water ■ in w-liicli is ■dissolved lactose, mineral salts, and 
albuiiiiii, and this aqueous solution is intimately mixed with casein, 
forming an excellent emulsion in which the fat is distributed in the 
form of very minute globules. If this emulsion is destroyed tiiese fat 
globules may be collected in a mass, and the volume occupied by the fat 
may then be measured. ' 

The means employed for the destruction of the emulsion and for the 
collection of the fat globules are:— ■ 

1. Sulphuric acid, which dissolves the casein, thus desti oying 

the emulsion. 

2. Heat generated by the action of the sul])Iiiiric acid on the 

water of the milk serum. This generated heat melts all the 
fat and keeps it in a fluid and mobile condition. 

3. Centrifugal force, which assists the aceiimulatioii of tlK3 fat. 

The effect of centrifugal force may be illustrated by placing 
two bodies of the same shape and size, but of differing 
weights, such as a cork and a piece of lead, near the centre 
of a revolving platform. Each of these bodies is flung 
outwards and each of them wall be travelling at the same 
speed w^hen they reach the edge of the platform. The heavier 
body, however, will have the greater momentum and will 
be flung further than the lighter body. 

In the Babcock test the two bodies are:— 

1. The fat, which is much the lighter body, 

2. The acid serum mixture, which is very much heavier. 

As the cups of the centrifuge limit the distance to wiiicli these two 
bodies may be flung, the heavier acid semm accumulates as far as 
possible from the centre of rotation, and -forces the much lighter fat 
nearer the centre. The wmter which is added during the test serves the 
dual purposes of:— 

1. Washing the fat layer free from acid serum. 

2. Forcing the fat nearer and nearer to the centre of rotation 

until the final whirling brings the washed fat into the gradu¬ 
ated neck of the test bottle, where the volume of fat may 
be measured. 

The graduations on the neck of the test bottles bear a definite rela¬ 
tionship to the volume and weight of the fat, and to the volume and 
weight of the milk originally introduced into the bottle. This relation- 
' :sMp is based on the. average specific gravity of milk' fat at 140 degrees 
"Fahr. being ,0-900. The volume of the graduated neck between 0 and 
'the 8 percent, mark is 1-6 M.,' each 1 per cent, graduation therefore 
/'■representing, ml. Now 1-6 ml. of butter fat at 140 degrees Pahr. 
;^havingthe 'speeifle gravity of 0-900 (i.e., a known volume of fat weighs 
only 0-900 times as much as the same volume of water) weighs only 

I'fl s: 0-900 — 1.44 gram. 

This 1-M gram of fat represents 8 per cent by weight of 

fat, the weight of milk for which the bottle is graduated is 

therefore ■ ■ 

' ■ '100 . 

1*44 X'— 18*00 grains^' .•'■■■ " ■■, 
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Now 18 grams of milk at "70 degrees, Palir. ■(milk having a 
specific ^avity of 1*03, Le,, a known volume weighs 1*03 times 
as much as the same volume of water) occupies a volume of 

18 

— == 17.48 ml. or very nearly 17.5 ml. 

1*03 ’ 

A pipette with a total volume of 17-6 ml. will deliver only 
17*5 ml. under ordinary conditions of usage, the remaining 0«1 
ml. clinging to the inside walls of the pipette. 

The whole calculation can he reversed by starting from the pipette 
having a total volume of 17*6 ml. as follows:— 

A 17*6 ml. pipette delivers 17*5 ml. of milk. 

17-5 ml. of milk weighs 17-5 x 1*03 =- 18 grams. 

8 V 18 

8 per cent, of 18 grams = "^ grams. 

1*44 

1*44 gram, of fat occupies-~ 1*6 ml. 

^ *900 

The 0 to 8 per cent, graduations of the bottle therefore show a 
volume of 1-6 ml. 

On the cream test bottles the graduations are based on only 9 grams 
of cream being used, the volume represented by each 1 per cent, gradua¬ 
tion being therefore only half that of the milk bottle graduations. Each 
1 per cent, graduation therefore represents 0*1 ml., and the whole of 
the 50 per cent, graduations represent a volume of 5*0 ml. 

As ex*eam has a variable specific gravity varying from about 0*950 
for a 50 per cent, cream to 1*002 for a 25 per cent, cream, the 8*8 niL 
of cream used in the testing of cream does not represent 9 grams, 
With the two eases mentioned the weights of cream taken are— 

8-8 X *950 = 8*36 grams for the 50 per cent, eream, 
and 8-8 x 1*002 1 = 8*82 grams for the 25 per cent, cream. 

The percentage of fat obtained by the cream test is therefore 
lower than the true percentage.. 

0’Callaghan, gives figures, showing that a 48*5 per cent, test = 50*9 
per cent, true fat and 38 per cent, test = 39*4 per cent, true fat. . , : 

Accurate results when testing ci’eam are therefore only obtain¬ 
able by weighing 0 grams of cream into the test bottle. 

The commercial butter tables used in Queensland, however, are 
based on the readings obtaining by using 8*8 ml. of cream, allowance 
having been made for the inherent inaccuracy of the method. 

TAKING THE SAMPLl. 

(a) Smiplmg of Bulk Supplies. 

When testing a sample of a bulk supply, the small sample taken 
must represent the average quality of the whole. The bulk must^ 
therefore, be as well mixed as possible prior to drawing the sample 
for analysis, by stirring well with a long paddle or a specially con¬ 
structed stirring rod with a shallow dish attached to the end. When 
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the bulk* is ’ as lioinogeiioTis as it is possible to make it by these means 
the sample should be immediately drawn and placed in a separate 
small receptacle which must bear some distinguishing mark, such as a 
number, so that the various patrons’ samples will not be hopelessly 
mixed. 



Plate 263. 

Cross-seetion of a moten steam turMne Babcock '/tester'^ with a built-in 

governor. 


_ The practice in butter factories is to place the samples of cream 
m small cups or mugs, and these are taken to the testing room and 
tested almost immediately. When, a sample is to be kept for any length 
of time It should he placed in a jar or bottle with a well-fitting stopper 
to prevent evaporation. a n 

(h) Composite Samples. 

In che^e factories composite samples of each patrons’ supply 
are kept and analysed periodically, generally weekly. To do this the 
fam must he preserved. 

The preservatives used are:— 

1. Formalin or formaldehyde. 

2. Corrosive sublimate or mercuric chloride. 

3. Potassium dichromate. 

preservative in Qu and 

has proved very satis&ctory for the purpose^ 
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Tlie composite samples axe obtained by taking a smaE amount 
of each day’s supply and storing in a bottle containing the preserva¬ 
tive. Mixing the contents of the bottle after each day’s sample has 
been added is essential. 

THERE IS ONLY ONE BABCOCK TEST. 

Regulations 157 and 161 under Dairy Frodnce Acts^ 1920 to 
1935,” provide that milk and cream shall be tested by the Babcock 
method or other method approved by the Minister. 

It is very important, therefore, that the standard technique of 
the Babcock method be faithfully followed. Any modification intro¬ 
duced to hasten the testing automatically makes the method illegal, 
as none of the modifications usually practised are approved. 

THE TESTING OF MILK. 

Reagent. 

Commercial Sulphuric acid—Specific gravity, 1*82 to 1'83 at 70 
deg. Fahr. 

Apparatus. 

{a) Test The 8 per cent., 18-gram milk test bottle specifica¬ 

tions for which are given in Regulation 190 under the Dairy Produce 
Acts. 

{!)) Pipette ,—The 17-6 ml. pipette specified in Regulation 192 under 
the Daily Produce Acts. 

(c) Acid Mmstire ,—^Any suitable device to measure 17-5 mi. of 
sulphuric acid. 

(d) Centrifuge or ^^Tesieri ^—The standard centrifuge, however 
driven, shall be constnieted throughout and so mounted as to be capable, 
when filled to capacity, of rotating at the necessary speed with a minimum 
of vibration and without liability of causing injury or accident. The 
proper rate of rotation may he ascertained by reference to the table 
below. By '^diameter of wheel” is meant the distance between the 
inside bottoms of opposite cups measured through the centre of rotation 
of the centrifuge wheel while, the cups are horizontally extended. 

Diameter of wheel in inches .. 12, 14, 16, 18, 20, 22, 24 

Revolutions per minute .. 980, 909, 848,800,759, 724, 693 

It shall he heated, electrically or otherwise, to a temperature 
of at least 130 deg. Fahr, during the whirling. 

(e) Dividers or Callipers, —For measuring the fat column. 

(/) Water Bath .—^Provided with a thermometer and a device for 
maintaining a temperature of 130 deg. to 140 deg. Fahr. The bath shall 
be of such depth that the test bottles may be immersed to the top of 
the graduations. 

Preparation of the Sample for Analysis. 

If the sample is fresh or in a good homogeneous condition, the only 
preparation required is to bring the sample to a temperature of between 
60 deg. and 70 deg. Fahr., and mixing well Just prior to testing* 
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If tlie samj)le'-is partly elramedj the sample'bottle should be placed 
in warm water until the churned fat is -well softened,- then well mixed 
and cooled tO' 60 deg. to 70 deg. Fahr. with frequent gentle mixing. -The 
fat should never be melted to an oil as it is thenniifiiciilt to again incor¬ 
porate into the sample. 



Plate 2GA. 

Belt-driven eleetrie Babcock ‘‘tester. 


If the sample is curdled, a small amount of powdered caustic soda 
may be added (about 1 gram for a l-pint sample) and the sample well 
mixed until the curd has redissolved. When a sample is so treated, 
greater care must be used wdieu mixing acid with the milk, as much 
greater heat is generated. 

One of the best methods of mixing samples is to pour from one 
vessel to another, allowing the milk to run down the walls of the vessels. 
In this way solid lumps can be easily seen, churning is practically 
prevented, and no air is mixed with the sample. 

Determination. 

Insert the lower end of the 17-6 ml, pipette into the prepared 
sample and fill to some distance above the mark by applying suction to 
the upper end. Quickly cover the top of the pipette with the tip of 
the huger, and adjust the ’bottom of the memscus to the graduation mark 
by lessening the pressure of the finger sufficiently to allow air to slowly 
enter the top of the pipette. To do this wnth the -required accuracy, the 
pipette, must be.'held vertically with the graduation mark at eye level. 
A pipette should never be used in any other manner. 

Drain the milk in the pipette into the test bottle and blow out the 
last drop. The test bottle should he marked , to correspond with the 
park on the sample ..contain,er. ■ ■ ' ' 

Add 17-5 ml., of...the .sulphuric acid.,The .temperature of the acid; 
should be between 60 deg. and 70 deg. Fahr., and should he added in 
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tsucli^a manner tliat it 'flows do\m,the walls of tlie neek and' the bulb 
forming a layer beneath the milk, - and, incidentally, washing down any 
drops of milk from the neck. 

Immediately mix the acid and milk by shaking with a rotary iiiotioin 
This rotary motion prevents splashing into the neck of the bottle. The 
mixing should be continued nntii all traces of curd have been dissolved 
and the mixture turns a dark chocolate colour. With preserved samples, 
the curd is mneli harder to dissolve, and, with very obstinate eases, the 
bottles may have to be placed in wmter kept at 130 deg. to 140 deg. B^ahr. 
with constant shaking until the curd has dissolved. 

Place the bottles in tlie cups of the tester, seeing that the wheel is' 
evenly balanced. If an odd number of samples are being tested, test 
one sample in duplicate, as this will make an even number of bottles 
and will also indicate whether the teelmiqne gives constant results. 

Whirl for five minutes after the correct speed has been attained. 

Add hot soft water to the bottles until the bulb is completely filled 
The temperature of the water should be between 140-deg. and 160 deg. 
i'ahr. If soft water is not available, it is advisable to add a few drops 
of sulphuric acid to each pint of cold wmter and heat the very slightly 
acid water to the required temperature. ■ 

Whirl again for two minutes. 

Add hot wmter until the level of the liquid approximately reaches 
the top graduation mark. 

• Whirl again for one minute. 

Place the bottles in the water bath which should previously have 
been heated to 130 deg. to 140 deg. Fahr,, and allow them to remain 
with the wdiole of the fat column immersed for five minutes so that the 
fat will attain this temperature before measuring. 

Reading the Percentage of Fat. 

By means of the dividers, which should have fine, sharp points, 
measure the entire lengthy of the fat column. This is best done by 
placing one point of the dividers on the lowest point of the lower meniscus 
and then adjusting the other point to the top of the ripper meniscus of 
the fat column. Without altering the adjustment of the dividers, place 
one point on the zero mark and the mark which the other point reaches 
is recorded as the percentage of fat by weight. 

The fat column at the time of reading the percentage should be 
translucent, of a golden yellow or amber eoloux*, and free from visible 
suspended matter, gas bubbles, or charred matter. 

THE TESTING OF CREAM. ' 

Reagent. ■’ • 

Commercial Sulphuric Acid—Specific gravity, :i-82‘ to 1*83, At 70 
deg, Fahr.', , ' ..' ,,, , ■■ 

Apparatus. " ^. 

(a) Tesi Battle .—The 50'per cent.,.9-grani ereain test ijottle specifieii 
in Regulation 191 under .the Dairy'Produce^Ae^A ni,-vj 2 /, 



640 


QUEENSLAND AGRICULTURAL JOURNAL. [1 NOV.j 193C. 


. (fe) Pipette ,—Tlie 8*8 ml. pipette specified in Regulation 193 under 
ilie Dairy Produce ^ Acts. 

The other apparatus required is the same as that described for the 
testing of milk. 

Preparation of the Sample for Analysis. 

As cream is mueli more difficult to mix than milk owing to its 
greater viscosity, the samples of cream are warmed gently until they 
are liquid enough to be thoroughly mixed and to be easily drawn into 
the pipette. The sample shall not, however, be heated to a higher 
temperature than 80 deg. Pahr. The other remarks made about milk 
samples also apply to cream. 

Determination, 

Insert the lower end of the 8*8 ml. pipette into the prepared sample 
and fill to some distance above the graduation mark by applying suction 
to the upper end. Quickly cover the top of the pipette with the finger, 
hold the pipette in a vertical position at eye level, and adjust the lottam 
of the meniscm to the graduation nmrh 

Drain the remaining contents of the pipette into the test bottle 

Insert the lower end of the used pipette into warm water (110 to 
120 deg. Pahr.) and fill to approximately the position of the gradua¬ 
tion mark. 

Wash down the walls of the neck of the test bottle by means of 
about one-half of the contents of the pipette. 

Now close the lower end of the pipette with the finger and shake 
the pipette until all the cream has been loosened from the sides. 

Drain the remaining contents of the pipette into the test bottle 
and blow out the last drop. 

Add from 12-5 ml. to 17*5 ml. of sulphuric acid, the actual amount 
to use being best judged by the colour which develops in the bottle, 
the desirable colour being chocolate darkening more slowly than is the 
case with milk. If the cream is very rich in fat, less acid will be required 
than if the cream is poor in fat. 

Place the botiles iii the cups of the tester, seeing that the wheel is 
evenly balanced. If an odd number of samples are being tested, test 
one sample in duplicate, as this will make aii' even number of bottles 
and will also indicate whether the technique gives constant results. 

Whirl for five minutes after the correct speed has been attained. 

Add hot soft water to the bottles until the bulb is completely filled. 
The temperature of the water should be between 140 deg and 160 deg 
Pahr. If soft water is not available, it is advisable to add a few'drops 
of sulphuric acid to each pint of cold water and heat the very slightly 
acid water to the required temperature. 

Whirl again for two minutes. 

Add hot water until the level of the liquid approximately reaches 
the. top graduation mark. 

Whirl again for one minute. ' ' 
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Plate 266. 

Direct drive electric Babcock 


testers.' 













X¥I. 


QUCTINSLAND AGEICULTUEAL JOURNAL. [1 NOV., 1936. 


AGRAL 2 

Wetter & Spreader for Sprays 


Agral 2, manufactured by Imperial Chemical Indus¬ 
tries Ltd., is a new synthetic wetter and spreader 
in powder form for use with all classes of spray 


Agral 2 is far superior to soaps and casein 
spreaders, and is the most efficient material of 
its kind ever produced. If you once use Agral 2 
you will never use anything else because it greatly 
reduces spray waste and substantially increases 
the efficiency of the mixtures. Write or call for 
booklet and prices. 

The Finest Product of Its Kind Ever Produced 

A.C.F. i Shirleys Fertilizers Ltd. 

LITTLE ROMA STREET, BRISBANE. 

WHY BUY A “POWER” CHAPFCUTTEE without A 
REVERSE GEAR WHEN YOU CAN BUY with A 
REVERSE GEAR AT THESE LOW PRICES I ! ! 

FOR SAFETY YOU MUST HAVE A REVERSE GEAR. 

Bentall type Chaffeutters, fully guaranteed, as illustrated—91-inch 
Rising Mouth with Weight, Cuts | inch and I inch, fitted with a 
Genuine REVERSE Gear Lever alongside Feed Box. 

'Pneer^ £ s. d. 

With Pulley, ready for Power .. ‘. 22 10 0 

With Handle < as illustrated) .. .. 21 0 0 

(Usual selling price for Bentall with Reverse Gear is £27/-/-) 
HAND-operated Chaffeutter—7i-inch fixed Mouth, with extra Worm, 
Cuts ^ inch and § inch. Price—£7/10/-. 

“Spare Parts “—Always in stock at lowest prices. YOU CAN MOT 
BUY BETTER. POST YOUR ORDER NOW. 

WERNER MACHINERY CO. 




THESEUS 

Who overthrew the Minotaur, made the future safe for the 
Athenians. It is a much easier matter to achieve security 
for your dependents. Consult the Union Trustee Co. in 
the drawing up of your Will. Appoint this strong Com- ' 
pany the Trustee and Executor. 

UNION TRUSTEE 

Company of Australia Ltd. 

400|Qaeen BrUbane; and at TowmwHe, Sydney, Melbourne. 
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THE NOEMAL BUTYL ALCOHOL MODIFICATIOl m THE 

BABCOCK TEST. 

Eeagents. 

(a) Commercial Sulpliiirie Acid—Specific gravity, 1*82^ to 1*83 at 
70 deg. Falir. 

(h) Normal Butyl AlcoiioL . 

Apparatus. 

(a) Test lottle .—The special double-neck bottle designed for these 
products. These bottles have a graduated neck of very small bore, the 
graduations being from 0 to 0.5 per cent., each small division represent¬ 
ing 0.01 per cent. A second tube of much larger bore is attached: 
directly to the bulb for filling purposes. 

(h) Pipette .—The 9 ml. pipette specified in Eegulation 194 and 
which is usually used for the acidity test. As the pipette used in the 
factory for acidity tests usually contains remnants of cream, it is advis¬ 
able to have a 9 inl. pipette used only for this test. 

The other equipment required is'the same as that described for 
the testing of milk. 

Preparation of the Sample. 

Proceed as directed for milk-testing. 

Determination. 

Add to the test bottle in the order shown below:— 

(1) 2 ml. of normal butyl alcohol. 

(2) 9 ml. of separated milk, buttermilk, or whey. 

(3) Sulphuric acid. 

10 to 12 ml. for separated milk. 

7 to 9 ml. for buttermilk. 

4 to 6 ml. for whey. 

Mix well after each addition 

When all the casein or non fatty milk solids have dissolved, place 
in the centrifuge, which should have been heated to at least 130 deg. 
Pahr., preferably higher. 

Whirl for six minutes at the normal speed. 

Add hot water until the bulb of the bottle is filled. 

Whirl again for two minutes. 

Add hot water until the fat column is well up in the graduated 
neck. ^ ^ , 

Whirl again for two minutes. 

Place in the hot water bath at 130 to 140 degrees Pahr. for five^ 
minutes. 

Measure the entire length of the fat column by me^ of the dividers. 

DcmbU the reoMng to obtain the percentage of lat. 
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DEFECTS IN THE FAT' COLUMN AND'THEIE OAUSES»- 

1, Dark specks or pai^tieules of charred matter, or the whole eoliiiiiii 
of fat dark in colour— 

Causes:—1. Too iniich ;aeid. _ ' • 

2. Temperature of acid and (or) milk is too high. 

8. Allowing the acid to drop directly into the milk or 
cream, instead of down the walls of the bottle. 

4. The acid and milk being allowed to stand for sonu^ 

time before mixing. 

5. Acid too strong. 

2, Particles of the white nndissolved matter may appear in, above, 
or below the fat column. 

Causes:-—1. Not enough acid. . 

2. Temperature of acid and (or) milk is too low, 

8. Acid too weak. 

4. Acid and milk not shaken long enough for all eurd to 

dissolve. 

5. Curd may have been splashed into the graduated neck 

during shaking. 

8. Foam or gas bubbles in the fat column. 

Causes:—1. Using hard water containing carbonates. 

2. Centihfiige not uliiiied fast enough. 

BOUECES OF EEROE. 

Particuiat attention should be paid to the following details, wliicii 
though small in themselves have a cumulative etfect and cause appreci¬ 
able errors. 

(1) The ‘^Uester’’ must be heated to not less than 130 deg. Pahr. 
during the whirling. If the tester is cold, the fat loses its mobility and 
may not rise into the neck of the bottle and lower tests result. 

(2) The hot w'ater added must have a temperature of at least 140 
deg, Pahr. when introduced into the bottle. Cold water has the same 
effect as a cold‘"tester,” i.e., lower tests. 

(3) The ""tester” must be wdiiiied at the correct speed. A lower 
speed results in an incomplete accumulation of the fat and lower tests, 
wdiile a higher speed causes breakages. 

(4) The ""tester” must be whirled for the times stated in tlie 
'methods, .shorter wvhiriiiigs having'the same 01601 as slower speeds, 
;i.e., lower tests. ' 

(5) Two additions of water must be made to wash the fat free 
from acid and serum. One addition of water is not sufficient to com¬ 
pletely wash the fat and higher tests result. 

^(dd:)TIe sampie^mu^tffi'e,at; theoo temperature,, when measured 
:'>in ^ the pipette. 4 , cold ..sample,, ..gives ^ a .higher test -and ,a warm ,■ sample 
'ogives a,lower .test."''" ^ ■; 
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(7) Tlie sample must be measured in tlie pipette b;f adjusting* 
tlie bottom of tlie meniscus to the 'graduation mark. Tliis is only 
possible b^r liolding.tlie pipette vertically witli the.graduation mark at. 
eye level. Eemember a pipette is never intended to be used in any 
other manner. If the top of the meniscus is adjusted to the mark it 
means that less milk or cream is introduced into the bottle and lower 
tests result. 

(8.) The temperature of the fat must he between 130 deg. and 140- 
deg. Pahr. wdien the column is measured. If the temperature is higher 
than this the tests are high, ■while lower tests are obtained if the fat is. 
allo'wed to cool before reading. 

(9) The wdiole length of the fat column must be measured. Eead- 
ing to the bottom of the upper meniscus is not allowed as loiver tests 
are so obtained. 

(10) Above all remember that the Babeoek method is a standard 
method which will only give accurate results when the standard technique 
is folloived. 


STRAINIMG WIRES—A HANBY HINT. 



TEe idea is a fencmg bint. Sometimes when a farmer wants to strain liis barbed 
wire, be liiiglit not have a wire-strainer handy, so my suggestion is to use a spring 
eart (writes, a fanner in the ‘^Western. horse is reasonably quiet,, 

there is no need to take him out of the shafts. First tie A chain from the axle to 
the pqst in front to act as a brace, next jack u]^.the,wheel a few inches off the;ground 
(will put in a sketch for a very handy, light jack). Tie the wire to a spoke where 
it'joins dhe hub) then tnm'the wheel by-hand. .When you have'the" wire tight enough 
i>u8h a pike-of' timber; threugh'the spokek then,"under ihe cart,: to ,a'ct as braked' You 
can then 'put in',few stf.I>lohtq.;;hold the"Wire'Wlplstd%“^P;;bk^^^ .fq, theAtraineiv 
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J\^icrobe8 in the Dairy. 

E. B. RICE, Dairy Research Laboratory (Dairy Branch), Queensland. 

T he spoilage of milk and cream, because of their special value as a 
food, is very rapid unless every care is exercised in their production 
and handling and the most frequent cause of their deterioration is from 
the activities of the most lowly of living organisms, popularly called 
microbes or germs. 

Application to Industry, 

At the outset it is advisable to correct the erroneous impression, so 
frequently held, that all microbes are harmful. Because a few species 
are well known as the cause of certain diseases which take a heavy 
toll of human life, microbes have gained a reputation which is wholly 
undeserved. Of the numerous species those which are detrimental to 
animal and plant life, or are objectionable in industrial processes, are 
relatively few indeed, and were it not for the activities of some types 
several important industries might not be in existence to-day. The 
fermentation industries, such as brewing, vdnemaking and vinegar manu¬ 
facture, depend upon the specific functions of certain microbes. The 
dairy industry itself must be regarded as onq of the major fermentation 
industries; cheese especially could not be made without the aid of 
microbes. Another instance of their application to agriculture is in 
the making of silage, where the acid developed by bacteria prevents 
putrefaction. If this acid were not produced decay would result, render¬ 
ing the fodder unfit for use. 

Size and Growth. 

Microbes can only be observed by the aid of a powerful microscope. 
Some idea of their extreme minutene^ may be gathered from the 
popular illustration that 25,000 bacteria of average size when placed end 
to end in a row would just stretch across a halfpenny, which is exactly 
one inch in diameter. They consist essentially of the substance proto¬ 
plasm, which is the foundation of all living matter, surrounded by a 
membrane called the cell wall. The jellyfish, or common sea blubber, 
weE known to everyone, is made up almost entirely of protoplasmic 
material. The rapid ^owth of germs, coupled with the undesirable 
changes in .milk constituents as a result of the activities of certain 
species, renders them of such account in dairying. This rapidity of 
development is bound up with their method of reproduction, which 
is extremely simple; the cell of a bacterium just divides into two by 
the process of fission and the new ceils are known as daughter cells. 
Under suitable conditions a single bacterium is able to divide into 
two within a period of thirty minutes; in the succeeding thirty minutes 
there would be four, which would increase to eight after the next 
interval of thirty minutes. Such growth in geometrical progression 
is so rapid that in less than twenty-four hours the progeny of the original 
single microbe would number millions. Fortoxately, under natural 
conditions, the by-products resulting from the activities of the germs 
on the nutrive substance upon which they are subsisting exert a retard¬ 
ing influence on their rate of growth, so that the actual numbers fall 
short of what they would be were ideal conditions possible. 




Plate 268^ 

OF Mux.—Top: Colonies from eleanly- 
p oaueea milk. Bottom. Colonies from milk produced under insanitary conditioM. 
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Parasites and Saprophytes* 

Bacteria, not having the power of independent existence, are 
always found in association with other forms of matter, xiecordiiig 
to whether their host is living tissue—either animal or vegetable—or' 
inert material, they are designated as parasites or saprophytes, respec¬ 
tively, but there is no strict line of clemareation between these groups.. 
Again, the parasites are divided into disease-producing (pathogenic), 
or 11011 -disease producing (iion-pathogeiiie), germs. An organism may 
be pathogenic for, say, animals, yet non-pathogenie for man. Ifor 
instance, the causal organisms of lumpy jaw and mammitis of dairy- 
cattle are reputed to be harmless to man. 

Food 

As with all other forms of life, moisture is essential for bacterial 
development. Similarly, food is required, but, obviously, in exceed¬ 
ingly small quantity. If a teaspoonful of milky solution be left in a 
cream can or other utensil after cleaning, it is capable of sustaining 
the growth of millions of microbes wliich would seed any fresh milk 
or cream iiitrodiieed into the vessel. The reason why it is always stressed 
to clean seriipiiloiisly: and thoroughly dry afterwards any dairy utensil 
is thus apparent, beeatise so long as there is a complete absence of 
moisture any few bacteria which remain behind after washing the vessel 
will be prevented from increasing in numbers. 

Influence of Temperature. 

The warm temperatures in the summer in Queensland prove almost 
ideal for the development of most microbes. Their growth is practically 
suspended at cold temperatures, like those of our winter nights, hen(3(v 
the desirability of cooling cream and keeping it cool. At temperatures 
of 50 deg. Fahr. or lower, growth is. 'almost cheeked, aitliougli iniieh 
lower temperatures are required for their destruction. Freezing water 
will only slowly Mil most species.. They are also able to adapt them¬ 
selves to withstand temperatures which would be excessive for otlier 
■forms of life. ’ ■ 

The following table, abstracted from Orla Jensen's ‘^Dairy 
Baeteriologjq" illustrates nicely the influence of temperature on rate 
of growth. 

Milk immediately after milking 1,480 bacteria per ml. 

8 ame milk, after standing eighteen hours—• 


At deg. 



Bacteria 

Pahr. 



per ml. 

- 48 

f . 


2,100 

54 



5,600 

59 

. . 

, , 

.. 156,000 

64 


« , 

,. 550,000 

70 . 



.. 6,750,000 


Temperature also has an important bearing ■ upon''the/types of 
microbesJoiindunbmilM It cream' 'be .maintained" at 70,. deg./FMir., 
which corresponds roughly with spring conditions in this State, the 
lactic acid bacteria, which cause the "familiar souring of milk, will gain 
almost complete^ cAhtrol.'af*the-'‘%rmentation.. ■These'■ha'Cteria"may be 
regarded as friends nf'the'amryingundh^ the'’■acid produced-Fy 
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'tJaem, combined with tile rapid growth' at their optimum teiiiperatiire_, 
will prevent other species which bring about injurious fernieiitatioiis 
from dei^’eloping in sufficient numbers to impart any taint. At tempera- 
iures in the neighbourhood of 90 deg. Fahr., which approximates with 
summer conditions, many microbes which are very objectionable m 
dairy produce become'dominant. Although it is recognised that in the 
summer in many of the dairying districts of this State there are diffi- 
oulties in the way of cooling cream or milk to an extent sufficient to 
prevent any increase in the mieimbial fiora, yet if farmers were able 
to cool and to keep their cream at 60 deg. Fahr. to 70 deg. Falir. they 
would be going a long way towards i^edueing eon>siderably the high 
'|)roportion of inferior cream which is delivered to the factories at this 
time of the year. 

Darkness and Sunlight. 

Microbes prefer darkness, and strong sunlight kills them. Well- 
lighted and ventilated bails and dairy buildings ivill assist to keep them 
in control. To obtain the maximum benefit from the natural light, 
the bails should face north. Dairy farmers should bear in mind that 
sunlight is the cheapest germicide. 

Where Microbes Exist. 

The question might naturally be asked, Where do microbes exist! 
They are found in the soil, in water, in the air, and in the digestive tract 
of man and animals; in fact, almost everywhere. The air over high 
mountain peaks and the sea, some miles from the shore, is often sterile; 
that is, free from microbes. Their numbers are relatively few in the 
open air, especially in rural districts, but the air of a city street niaj’ 
be heavily contaminated. Dust in the stables and flies are potential 
■sources of contamination of milk, because they always transport numbers 
of germs, some of which are the cause of serious defects of milk. Flies 
may also be the carriers of disease germs. Impure water from stagnant 
waterholes, dams, &e., sometimes is the means of eoiitaminating milk. 
The udders, flanks, and tails of the cows wading in such places pick 
up germs, which, during milking, fall into the pail. 

Bactericidal Action of Blood, 

It may be of interest to refer to the absence of microbes in the blood¬ 
stream of a healthy person or animal. This is attributed to the ability 
of certain cells in the blood to digest bacteria which invade the blood¬ 
stream, Not until this natural resistance is broken down, through ill- 
liealth or other cause, are microbes able to survive and bring about 
disease. 

Eesistance to Unfavourable Environment. 

A factor which renders the control of microbes a difficult problem 
is their resistance to unfavourable conditions, such as lack of food, 
unsuitable temperatures, dryness, ehemical 'action, &e. Mention has 
already been made of their ability to withstand better than other forms 
of life unusual degi^ees of cold and heat. Certain microbes, usually 
those whose natural habitat is the soil, are able to form what is known 
as a spore, which may be compared, with the seed of a plant. Like the 
^eed, which is hardier than the plant itself, the microbial spore is able 
;tO' withstand 'adverse,, circumstances.,'much' better', than 'the' livihg, cell. 
The hardihood of a spore may be indicated by pointing but that Bo 
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water is tinaWe tO' destroy it, unless allowed to remain in contact for 
some time, and spores of the anthrax bacillus which had been kept in a 
dried state for ten yeai*s ge^rminated when transferred to a suitable 
environment. Fortunately, few of the microbes encountered in dairy 
products, unless they are produced and handled under conditions which 
can only be regarded as hygienically unsatisfactory, belong to the spore- 
forming group. 

Control of Microbial Contamination. 

Care in all stages of production and treatment on the farm and 
in conveyance to the factory is essential to produce milk and cream 
free from excessive bacterial contamination. Strict observance of the 
few points enumerated hereunder would go far towards checking the 
activities of undesirable germs, and, incidentally, deriving the monetary 
reward which is now provided by the Eegulations under the Dairy 
Produce Act for cream of choice quality:— 

1 . Clean flanks and udders with a cloth moistened in weak condy 

fluid. 

2. "Wash the hands before milking each animal. 

3. Thoroughly clean and dry utensils after use, in the following 

manner: 

{a) Rinse in lukewarm water. 

(h) Immerse in boiling water. 

(c) Allow to drain and dry in the sun on a dust-free rack. 

4. Cool cream immediately and keep it cool. 

5. Exercise additional care in the summer months, when condi¬ 

tions are ideal for bacterial multiplication.. 


PULLING OUT BOGGEB TRACTOR. 





Plate 269. 

TEe sketeli illastrates a sure, safe and simple way of pulliag a tractor oat of a 
hog. Two wires or wire ropes are tied to the two rear wheels of the tractor and led 
fopvard over the front axle to an anchor of some kind in front. As the tractor is 

themselres, and so pnll the tractor 

omard. The TOies are led over the front axle as a precantion against backing. 

^ for hacking also. Lorries can he pulled out of hogs in the 
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Tobacco Culture in Southern Rhodesia. 

R. A. TARRANT, Instructor iu Agriculture. 


The subjoined notes contain the substance of a short series of radio ialhs to 
tobacco growers, and are illustrated with snapshots taken bg Mr. Tarrant in the 
course of a recent tour through the tobacco producing regions of South 
Africa. — Ed. 



Sons. 

^ HE soils on whicli I found most of tlie tobacco being grown are of 
granitic origin, and more or less identical with our Mareeba soils 
in^ appearance, but generally they are much richer in fertility. These 
soils are of varying depths of from 8 to 14 inches of surface soil, being 
light grey to reddish in colour. According to the geological map, 
Southern Rhodesia contains 49-5 per cent, of granite soil, all of which 
is suitable for tobacco growing, but unfortunately nearly half of the 
area is situated in what is considered a very uncertain and dry belt 
which only averages from 10 to 15 inches of rain annually, and then 
this rainfall is interspersed with long dry spells. 


Plate 270. 

Large Tobacco Plantation, Southern Bhouesia.—-T his crop yielded over 700 lb. 
of cured leaf to the acre. Some plantations grow 250 to 500 acres and a living 
area is 60 acres. 


In^ Southern Rhodesia tobacco is grown mostly on three classes of 
soil—^viz., sandy loams, contact soils, and clay loams. 

The ideal soil for flue-cured tobacco leaf (always called Virginian 
tobacco in South Africa), is a granite sandy loam, light grey in colour, 
of a depth of from 8 to 12 inches, merging into a reddish subsoil 
containing a percentage of clay with sand and granite mixed in suitable 
proportions. This allows for good drainage in a wet season and the 
retention of moisture in a dry or uncertain season. 

The “contact’’ soils are mostly located on the fringe of the granitic 
and basement schists. Intrusions, however, may occur right in the 
granite belts, and any of the estates with these intrusions are considered 
forttinate, as the value of the land is increased. These soils are well 
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drained, and grow good crops of tobacco and mai^e, requiring less- 
fertilizer for the production of commercial crops™ These contact soils,., 
which are classed as sandy loams, are very friable and fine in texture, 
and are usually very deep and reddish in colour. Tlie contact soils, 
recommended for tobacco growing are granite diorite, granite dolorite,.. 
granite schist, and granite banded ironstone. Besides growing Virginian 
leaf I have also seen fire-cured and air-cured varieties growing on these- 
soils, but there is a very limited demand for air-cured leaf. The soils^ 
classed as clay loams, and which are entirely derived from dioidte,, 
dolorite, schist, and handed ironstone, bxq red in colour, and for the 
first year will produce leaf of a bright colour which can be flue-cured,, 
but the leaf grows heavier and cures darker as the soil is cropped, and 
therefore are most unsuitable for growing Virginian leaf. Most make- 
crops are grown on these soils. 



Plate 271. 

A Eoau.— Headlands are used in Boutliem Rliodcsia as motor roads tot 

transporting the leaf to the barns. 

Rainfall. 

Tobacco crops grow best and make, uniform growth of leaf, which 
cures easily, w^hen the average rainfall is^ between 22 to 26 inches spread 
evenl.y over the ginwing period. 

The nionthly mean rainfall for Salisbury and district spread ovc,r 

a period of tliirtv-five vears;— -r i 

' ■ Inches. 

July to September /. ‘ , . , 0*36 

October , .. .. ' .. 0*92 

November .. .. ■ .. .. ,. - . ' 3.23 

December .. .. .. [>.72 

January, , .. .. .. 7,97 

- . ' February .. .. _ ' .. ' 5 . 6 O' 

March .. .. .. _ ,. _ 4 .IX 

April .. .. .. ;; .. .. 0*99 

May to June - ... ■ ,. .. 046 

These statistics make an average of 2846 inches. It will be notieed 

that the storms eommence in October, heaviest precipitations being iii 
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Plate 272. 

Breakwinds. —Australian gums are grown on the headlands as a shelter break 
Tor tobacco croi^s in parts of Southern Rhodesia. 


December, January, and February. From Marcli to September tbe 
rainfall is very light. 

These conditions compare favourably with those of Mareeba, where, 
however, the precipitations are slightly heavier and the general storms 
■and seasonal rains are later. In Southern Rhodesia November and 
December are the usual planting-out months, tlie month of January 
being considered too late. 
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Plate 274. 

A Seed Bed Layout .—All seed beds are built tip, formed, and enclosed ■vvitli 
bricks. The bricks are sterilized during the burning of the beds. 

Altitude and Climatic Conditions. 

It will be interesting to note that the capital of Southern Ehodesia 
is situated in the same latitude as Mareeba—18 deg. S.—and most of 
the tobacco is grown within a 70-mile radius of Salisbury. 

Over 24 per cent, of Southern Ehodesia is 4,000 .feet above sea level. 
Salisbury itself is 4,885 feet, and Sinoia, another large tobacco-growing 
area, is 3,798 feet. These altitudes naturally give this colony a very 
temperate climate. 



. Plate;'275.;, 

Seed Beds in Souther^^ Ehodesiaw^ axe covered in most instances with 
cheese cloths, but no storm eurtains are- hseL 
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During October and November tbe days are hot, the mean tempera¬ 
ture being 91 degrees, but the nights are cool, when temperatures range 
from 46 degrees to 54 degrees. 

During December, January, February, and March the mean 
maximum temperatures are approximately 84 degrees, while the mean 
minimum temperatures 52 degrees. 

The relative humidity ranges about 70 per cent, from November 
to March, and this is not regarded as excessive. 

Salisbury is 300 miles ‘inland, and is, therefore, uninfluenced by 
sea breezes. 



Plate 276. 

In Preparation for Transplanting. —Seedlings ready for the field heing 
hardened off. 


Eotational Cropping. 

The most favoured rotation in Southern Rhodesia on the flue-cured 
tobacco soil is as follows 

First year—Tobaeeo, with fertilizer. 

Second year—Tobacco, with fertilizer. 

Third year—Maize, no fertilizer. 

Fourth year —Bunn hemp {Crotalerm Juncea) f ploughed under. 

Fifth yeax’—^Maize, no fertilizer. 

Sixth year—Tobacco, with fertilizer. 

With this rotation tobacco is grown two years with fertilizer, then 
followed with a crop of maize, there being sufficient fertilizer residue 
left in the soil to produce this crop. The following year a heavy 
smothering crop, usuaEy Sunn hemp, is grown and ploughed under as 
a green manure. This green crop ploughed under makes the soils rich 
in nitrogen and humus, so much so that it is not advisable to follow 
immediately with a crop of tobacco, so to tone the soil down the fifth 
year is planted with a crop of maize and then the sixth year tobacco 
'again. ■' ■ , '' ' ' * ' 
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Plate 277. 

(<^rotalaria jimcea) in Flowee and Ee.\dy for Plouohing 
broadcast, rate of 40 lb. to the acre, and is used in most 



Plate 278. 

Showing ordinary height of a Crop of Sunn hemp. 
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EXTRA FARM HAMM 

not interested in labour Conditions 





\ I 'i 

wmSL.'— j| 


Here'^s power whenever you 

want it-‘‘ extra liands 

wliicli do odd jobs witbout 
supervision or award hours 
of working. The best invest¬ 
ment you could make 1 



I *,,,CROSSLEY 

n r 



THE ^■‘W» a J/>' VEHTiCAL 
CRUDE ©It EHDINE 
3 H.l»„ and S-6 H.F. 

This engine^ is a credit to Aas- 
traliaa design and production. 
Sturdy, smooth-running, high-grade 
material, excellent workmanship. 
Holler ^ bearings to main shaft. 
Boach injector and fuel pump. 


The Renowned 
BRITISH 
CROSSLEY ’’ 

Fetrol or Herosene Engine! 

Totally enclosed from dust, auto¬ 
matically lubricated. Simple, de¬ 
pendable, durable. Heavy machines 
fly wheels. An ideal farm engine. 


Use Either of These With 


Tiir «w s V' mechanical 

lOEi VY CLJ MILKER 

The “W & J” cuts milking time in half, with separating “thrown 
in.” It does the work of three hand milkers better and speedier. 

It is used by breeders of champion herds throughout the State, 
Write for Literature, 

WAUGH &J0SEPHS0N LTD. 

Melbourne' Street, South Brisbane. ' . 

(next Kyogle Railway) 

82 Flinders Street, Townsville ■ . , Woodlark Street, Lismore 
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FBESH STOCKS KOW AVAILABLE EBOM 

M. C. Parker 
Frank Byrne 
H* Bineham 
V. Hoffensetz 
A. G. Skann 

G. B. Barton 

H. Whitcomb 
Proserpine Co-op. Soc. 
Corser & Co. * 
Campbell <& Amos Ltd. 
Day «fe Grimes 


Further OTerseas 
Shipments 
ArriTing 
Each Konth, 


Home Hill ‘ 

Maekay 

Proserpine 

Maryborough 

Bundaberg ., 

Nambour 


LITTLE ROMA STREET, BRISBANE 


P® Schneider Saddle Cushion 
Sponge Rubber, covered with 
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It has been found that tobacco leaf following a crop of Saim hemp 
grows .very coarse and thick in texture; the leaf also criiikies and is 
most difficult to cure. • , , 

Another rotation recommended is:— 

First year—Tobacco, with fertilizer. 

Second year—Velvet beans. 

Third year—Cotton. 

Fourth year—Maize. 

Fifth year—Tobacco, with fertilizer. 



Plate 279. 

xV Field in Bouthehn Rhodesia.— Bhowing height of ridges; the crop is obviously 
suiferiiig from the effects of dry weather. 

This appears to be a very good rotation, but I would be inclined to 
substitute Sunn hemp in place of velvet beans, as the former is such 
an easy crop to grow and readily ploughed under if handled at the 
right stage of maturity, whereas velvet beans are very difficult to handle. 

Preparation of Land. 

The land into which the tobacco seedlings are to be transplanted 
should be thoroughly worked and, brought into a fine tilth so that the 
seedlings will be given every chance to grow without receiving any 
'Setbacks. ^ , ■ • 

^25 
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Most of the tobacco' soils in Southern Rhodesia, especially the 
granites, are shallow, and shallow plonghings are advocated. If the 
subsoil is brought to the surface it will have very detriineiital effects 
on the yield and quality of the leaf. The clearing of the land, is attended 
to during the wet season j the timber is never burnt, but is drawn to 
the headlands and cut into lengths as fuel for flue-curing purposes. ^ The 
veld generally is sparsely timbered, and there is a shortage of timber 
throughout the populated areas. Land, by the way, can be eleaied for 
£1 per acre in some districts, and even 'where the trees are denser rarely 
costs over £2 per acre. 


Plate 280. 

A Farm Scene in Southern^ Bhodesia,— Showing a field ‘‘hilloeked^’ ready for 
plantiBg. The fertilizer is at the bottom of each hillock. 


In, Queensland we also save the timber for flue-curing fuel, but 
incidentally burn a tremendous amount of timber bn the land. This is 
not recommended in Rhodesia, as the ash residues cause the growing of 
uneven and sometimes coarse leaf crops. 

Usually the tobacco-grower ploughs Ms land as soon as the crop 
is taken off, or, with virgin land, about March or April. This early 
ploughing allows for the rotting of any vegetation that has been ploughed 
under, while there is still moisture in the soil, and also assists in 
sweetening the soil by letting it fallow during the winter months. The 
land is worked during the winter months to keep down weed 
growth, and to keep the soil loose and friable and in a moistened 
■ condition.' 

Ploughing is done generally with a three-fuiTow disc plough (shave) 
and seven span of oxeii. Hordes are subject to sickness, and are never 
used; in fact, I did not see a horse team during my travels throughout 
Southern Rhodesia. 
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Ridging'. 

The light soils used for producing bright leaf are sometimes ridged, 
and these ridges are run east and west wherever possible to allow the 
plants to receive the maximum amount of sunlight. Naturally, the 
contour of' the field is the deciding factor with regard to ridging, and 
is so aligned as to follow the natural drainage of the slope. They are 
usually made or formed 3 to 4 feet apart. 

The Irrigation Department, when I was in Southern Rhodesia, 
was handling contour ridging and soil erosion, and officers were making 
visits to all farmers who were desirous of having their fields properly 
laid out in contour drains. Growers generally were taking advantage 
of this service. 



Plate 281. 

PiEUD PRACTICE IN SoxmjERN Bhoi^esia. —^Planting in hillocks. Some farm 
workers use dibbling sticks, others use their hands. 

On most of the tobacco plantations visited I found that very few 
tobacco ridges were being put up with plough teams, the majority of 
the growers preferring hillocks, which were pulled up with badzas 
or hoes. AE this work was done by hand, the hittoeks being marked 
out with wire tapes and formed on the check system 3 feet apart. The 
advantages, according to the growers, in favour of the hillockihg 
system are, firstly, the crop receives an equal dressing of fertilizer (mea- 
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siired cup system is practised), each hillock receiving a measured 
ijuantity; secondly, they are better able to keep the crop free from weeds j 
and thirdly, the crop receives an equal amount of sunlight. 

Growers who oppose hillocking maintain that it exposes too much 
surface soil, causing loss of moisture and rapid erosion by wliich the roots 
of the plants are laid bare during heavy rain. 



Hate 282. 

Plantiko jn Hillocks.— ^Another view. 


Fertilizing. 

Fertilizer is applied to the soil shortly before planting and the 
hillock pulled over it. Some growers, however, prefer to broadcast 
and harrow it in, while I have seen others hoeing out a hole in the ridge 
and applying the required quantity to each hole, and when transplanting 
placing the seedlings in these depressions. 

The fertilizer used is double: complete, and contains the following 
water-soluble components:—Phosphoric acid (P.,0,,), 20 per cent.} 
nitrogen :(N), 7 per cent.; potash (EiO)^ 10 percent. This formula 
appears hto be the inost popiilaar'.atripiigst.'growers in the ■ poorer sandy 
soils, and is used at the rate of 200 to.250 lb. per acre. 
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'.Oil light''sandy soils of greater natural fertility tlie following 
formula is >suggested:—Phosphoric acid (PoOg), 18 per cent.; nitrogen 
I'N), 6 per cent.; potash (KgO), 8 per cent. It is appUed at the rate 
of 175 to 200 lb. to the acre at a cost of approximately £2 per acre. 

Ill this mixture the nitrogen is derived from a eombinatioii of 
organic and inorganic nitrogenous components. 

On the dark fire-cured soil the formula recommended is phosphoric 
acid, 12 per cent.; nitrogen, 6 per cent.; potash, 8 per cent. This 
mixture is applied at the rate of 400 to 500 lb. to the acre. 

Transplanting. 

Tobacco seedlings are considered ready for transplanting when they 
are 6 inches in height, but if the seasonal rains are early they are 
planted out when only half this height. Growers prefer to ivait for an 
overcast day, but if seedlings have beeome accustomed to plenty of sun 
they -will withstand adverse conditions much better than jilants that 
have been shaded. The seedlings are never covered during transplanting 
operations, but are left exposed to all weather conditions. 

In Queensland seedlings are covered with paper tents if conditions 
are dry and hot, and in some instances they are watered in. In >Soiithern 
Rhodesia, where the living acreage is considered to be 60 acres, it 
would be an impossible task to cover the young seedlings in the field. 
In transplanting two Kaffirs will plant 1 acre per day. These men 
receive in actual usages 12s. per month. This works out at approximately 
6d. per day, and so it costs actually Is. per acre to plant seedlings in 
Rhodesia.- 

The main plantings are made in November and December. This 
means the leaf ripens evenly, the crops reaching maturity while the 
w’eather is wmrm and before the rains cease. With January and February 
planted crops they seldom produce leaf of high quality and the yields 
are very disappointing. The Kaffirs sometimes use dibhliiig sticks when 
transplanting, but in most instances use their hands, especially when the 
soil is soft. Long tap roots are cut back close to the plant, for on 
no account should these imots he allowed to bend up. Plants with bent 
tap roots seldom make satisfactory growth. 

The heart of the seedling should always be kept above the surface 
of the soil. If they are planted too deeply they beeome sanded up and 
die, thereby causing a very uneven strike in the field. This entails extra, 
■work in replacing plants that have failed. 

According to results obtained from tobacco curing experiments, 
in the United States of America, tobacco wdiieh reaches maturity and is 
harvested wffiile the 'weather is still Avarm generally will be decidedly 
better in quality, particularly in respect of colour, than later harvestings,. 

'Cultivation. 

As soon as the plants have beeome established in the field inter¬ 
row cultivation work commences. The Kaffirs begin to work around 
the plants with their badzas or hoes, -aiso along the ridges or hilloekS:, 
and the oxen teams begin to scuffle between the rows, and the planta¬ 
tions generally are certainly kept free from any weed growth. I 
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noticed that all light seufflers were being discarded and very heavy 
ones with three or four long tines taking their place, and these are 
pulled by two oxen. These tines penetrate into the soil very deeply— 
at least 6 inches—^thereby stirring the soil up and giving it a good 
aeration, but at the same time no subsoil is brought to the surface during 
the operation. I was informed that with heavy tine cultivation better 
crops are grown, as with deeper cultivation the plants develop a better 
rooting system, and make a more even and rapid growth. 



Plate 283. 

Ik Soiotbrk BHODEsiA.~-Pield workers dropping plants on tke killoeks while 
omers are planting. 


Priming. 

_ The remoTal of the lower leaves from the plants is called priming, 
and IS done when the crop is averaging 12 inches in height. Generally, 
these leaves ^e never left on the field, but are carried to the headlands 

and burnt. The final priming of tobacco is made when the plants have 
reached the correct topping stage. 


Topping and Snckering. 

+!, KafBrs are kept constantly in 

the iieM, especially during the topping and suckering stages. 

It has been foimd in Southern Bhodesia that plants that have been 
topped too low are very prone to disease, more especially wilt, angular 
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The terminal bud or flower bead is taken out wben the requisite 
number of leaves have developed and while the stem of the plant is still 
soft and supple. Belayed topping, or when the plants are in full flower, 
is not recommended, and is considered to be a waste of plant food and 
energy, as the stalks become hard as the flower head develops, and the 
operation of topping becomes more difficult. 



Plat© 284. 

Busy Farm 'Workers.—T opping and snckering a tobacco ciop. 

Ail sucker growth is carried off the field and burnt as is the ease 
with primed leaves. 

Harvesting. 

With large areas under tobacco it is a very simple matter to harvest 
leaf all at one stage of ripeness. In Southern Ehodesia 60 acres is 
considered a living acreage, but I saw plantations with 150 to 500 acres 
under tobacco, and in one instance 1,000 acres. On these bigger planta¬ 
tions a European section manager attends to 150 acres. His work is 
to supervise and keep the natives moving and attending to their allotted 
tasks in a proper manner, and it is not unusual to see 100 boys harvesting 
and working in a field. All Virginian leaf is harvested and cured by 
the single leaf method; the same applies to fire cured. 

In harvesting the leaf is carried in the curve of the arm, but in a 
few instances I saw baskets in use. Each boy carries the leaf he 
has harvested to the headland, where big crates are placed and special 
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Plate 285. 

Priming and Suckering. —Kaffirs working in a tobacco eroi:) priming and 
siiekeriiig in Soutliem Rhodesia. 




■ Plate:. 286 .'■ 

_ , Waiting fob me WmTEE.—Eighty . oM . w ri 

harvesting in a tobacco crop in Southern Rhodesia. 


commence 
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Plate 287. 

A Tobacco Transpobt Waggon. —Method of transporting leaf to the curing 
barns. In some places leaf is carried four and five miles from field to barn. 



Iieadiands or motor roads. 
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Plate 289. 

This illustration shows leaf packed in crates and being transported by motor 
lorry to the curing bams. 


A plant of 'White Stem Orinoco Tobacco, 



Wi 



Witli a battexy of barns this size it is necessary to have thermometer inspeetion 
windows bn the fnrnaee Side for the stoher, as well as the door or filling side for 
the supervisor or enrer. 
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Plate 291. 

A Beiok Barn.—^I n Southern Bhodesia all barns are built of brieh, and the 
work is done by natives^ even to the moulding and burning. Bricks cost 12s, 6d. 
per IjOOO. 
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boys receive this leaf and pack it in the crates. The lieadJaiids are 
really motor roads, and are formed every 10 to 15 cliains. This allows 
for eoiiveiiience in liaiidling the leaf from such large areas. In soioe 
instances, the leaf has to he transported miles to reach the'euriiig barns. 
The crates for holding* the leaf are 5 to 6 feet in length, 3 feet in height, 
and 2 to 3 feet in width. They are made of angle iron, braced each 
way, and covered with hessian. The size of the crate is made to suit 
the type of the motor lorries in use. 

Varieties Grown. 

Varietal trials over a period of years have demonstrated that the 
best variety suited to Rhodesian conditions for hue euring is White 
Stem Orinoco. All the other varieties have more or less been discarded. 

The manufacturers prefer White Stem Orinoco to any other variety, 
as it goes through the ‘O^i^octoring” or re-drying process without any 
damage to the leaf tissues, and this is one of the reasons why the 
variety is most popular. The leaf is subjected to a high temperature, 
which drives out all the moisture. It is cooled immediately afterwards 
and placed in a , chamber in wdiieh it is reconditioned with a correct 
quantity of moisture and made ft for baling or bulking down without 
any fear of heating or bulk moulds. 



Plate 293. 

Curing bams are built iisnally 20 feet by 20 feet by 2o feet, and this nest of 
barns is capable of handling between 70 to 80 acres of leal 


SUMMARY., 

The, foliowing'mu some very''useful hints by tlie 

Southerii Rhodesian CMef Tobacco Officer, and are well worth quoting:— 

1. The land should be properly prepared in advance of planting 
operations. 

2. The crop should be transplanted during the most favourable 
portion of the phinting season. 

3. Early planted tobacco generally produces, the best tobacco. 
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4. Late planted tobacco costs as miicli to j)roduee, but is of little 
or no value. 

5. A full and even stand secures a uniform and good yielding crop. 

6. Tile acreage is governed by barn and housing accommodation 
and available labour supply. 

7. Correct field work reduces the difficulty in curing and handling 
operations. 

S. Aim for quality rather than quantity. 


SUPFLEMENTAiar FEEDING OF STOCK. 

Good foundations and framework are essential ]3rerequisites to an elaborate 
buildiiig, and the same is true of a living organism. The skeleton or bony material 
must be well formed if it is to support the intricate mechanism of an active body. 
The skeleton is largely mineral matter, and of this material over 90 per cent, is 
composed of lime plios|)hate. During the intra-uterine X)eriod of its life and in the 
early suckling period, the young derives the whole of its mineral requirements 
from the mother. She in turn derives her supplies from the food she eats. When 
this is deficient in the required elements, nature enables her to draw upon her own 
reserves. Such is the overpo’wering force of maternity that a cow has been known 
to deplete her own body stores by 20 per cent, of their lime and phosphate content 
for the sake of the calf. 

The growing animal and the producing mother require relatively large amounts 
of lime and phosphate to meet develoinnent on the one hand, and lactation or 
the needs of the unborn young, on the other. The mature male or the uiiin’ocluetive 
female require much less. 

As the mineral content of good pasture closely resembles that of animals them¬ 
selves there is rarely any need to feed supplementary minerals when green grass 
is available. When the grass dies much of the inorganic (mineral) matter returns 
to the soil, and is unavailable to the animal. At this time the palatability of the 
gi'a'ssos is affected, and stock are less inclined to eat all they require for maximum 
pro rliictioii- This reduced intake means a reduced mineral intake, and may lead 
to a temporary mineral dedeieney. On certain tyj)es of country the soil, and 
consequently the vegetation it supports, is deficient in some minerals, and stock 
grazed thereon are in a constant state of malnutrition. 

Under these conditions supplementary feeding becomes an economic necessity. 

This has long been understood by the producer, but there has always existed 
some uncertainty as to the minerals required and the amount to be fed. On farm 
, lands wdiere the animals are under constant observation, and where the composition 
and i)«latability of the feed is known, the question presents little difficulty. On 
open grazing country complications arise. Apart from the requirements of the 
stock the difficulty of administration must be considered. The grazier cannot 
afford the individual attention to animals that farm stock get. He must aim at 
a mineral composition which corrects the deficiencies, and at the same time auto¬ 
matically limits the intake to the required amount. The problem is different for 
each locality, and results must largely depend upon the intelligent observation 
of the owner. In general, a mixture of well-graded steamed bone meal and coarse 
salt makes an efficient and i>alatable lick. The salt content should not exceed 
one-third of the composition, and where water analyses indicate it, the salt may 
even be excluded. A little aiJpctiser must then be added to the bone meal., Price 
will govern which is to be used- The attraction which it holds for stock will 
determine the amount to be added. The quantity consumed will determine how 
often the material is exposed. When very fibrous food is being used it may become 
necessary to incorporate a purgative—5 per cent, sodium sulphate (Glaubers salt) 
is recommended. 

Steamed bone meal should be fine, uniformly graded, and of good analysis. 
The Department of Agriculture'and .Bto.ek'will report on;samples''.submitted.; 'Halt"', 
.•should be clean butcher ^s quality.. On, no' account-use second-hand,, material.,' 
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Silos and Silage. 

A. E. GIBSON, Instructor in Agricultiire. 

IN a recent letter directed to tlie Department of Agriculture and Stock, 
on the subject of silos and silage, the correspondent meiitionecl that 
he had taken considerable interest for some time past on subjects likely 
to benefit the man on the land, and incidentally matters relating to 
silage; but nieiitioned that certain items which have occurred to him have 
either been insufficiently dealt with or totally ignored. Consequently, 
with a view of clearing up the several matters in connection with silos 
and silage on which he desires information, the following questions sub¬ 
mitted by him are dealt with seriatim:— 

Question 1.—^What is the best form of silo? 

Answer.—A properly roofed and»w’-atertight cylindrical structure 
of reinforced concrete built overground and having an internal chute for 
emptying purposes in preference to doors. 

Question 2.—^Whieh is the better plan ? Having the height greater 
than the diameter or vice versa 1 

Answer.—Silage rapidly depreciates when exposed to the atmos¬ 
phere ; consequentlj^ in order to reduce surface exposure to a minimum 
the diameters of silos are reduced as much as possible, whilst the height 
is increased in order to give a greater pressure to the silage for the 
purpose of compaction and consequent exclusion of air from the silage. 
Usually the proportion of height to diameter is 2' to 1 respectively, and 
is found to be economically preferahle to those in which the height com¬ 
pared to the diameter is at aliigher ratio, say, 2| or 3 to 1. 

Silos which are excessively high require greater strength in founda¬ 
tions and walls, apart from which higher power and more expensive 
machinery is necessary for the filling. 

Question 3.—Or is there any specific proportion between diameter 
and height? 

Answer.—This question is really answered under Answer 2, but, 
whilst there is no distinct or specific proportion between diameter and 
height, it must be clearly understood that as the diameter increases to 
the ratio of the height so is the density of the silage decreased unless 
some form of artificial pressure is used. 

Question 4.—^Whieh is the hast silo? Above ground level, below 
ground level, or half and half? 

Answer.—^Although it is admitted that the filling of a pit or under¬ 
ground silo is extremely economical and can be effected with a minimum 
amount of machinery and labour, the process of emptying the silage 
therefrom is the most costly and strenuous of all forms of silos. The 
overhead silo, whilst requiring a little more power and machinery for 
the filling, is the most economical of all when it comes to the operation 
of emptying. The silo which is half above and half below ground level 
has all the drawbacks of the pit and overhead silo, whilst only possessed 
of half the benefits of the latter. 

Briefly, the merits of the three silos may be summed up as follows:— 
Pit Silo.—Economical in fiHiiig, expensive in emptying (if 
requires the services of two operaHv^^^ to empty a pit silo) . 
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Overhead.—Slightly more expensive, due to increased power and 
machinery in the process of filling, but is decidedly economical 
in the process of emptying. 

Half aboveground.—Costs practically the same to fill as an 
ordinary overhead silo, and is as cheap to empty down to 
ground level. From that on the cost of emptying becomes 
greater with the depth below surface. 

Question 5.—Give dimensions for building a 50-ton silo. 

Answer.—Silo internal diameter 11 ft. 6 in.; height, 23 ft. 3 in. 

Question 6.—Give quantities for making same. 

Answer.—For a 50-ton silo, using a 4-2-1 mixture— i.e,^ four parts 
of broken stone, two of sharp sand, and one of cement—^you would 
require:—Cement, 70 bags; stone aggregate (|-in. gauge), 14| cubic 
yards; sharp sand, 8 cubic yards; reinforcement, 2 coils 36-in. K-Wire 
netting, 10 gauge; rendering, 1 in. inside and out, 2J cubic yards sand; 
36 bags cement. Eoof specifications depend on style adopted (gable or 
octagon). 

Question 7. —How would you work out the necessary information 
from Ansivers 5 and 6 to enable one to build (a) larger silo, (b) a 
smaller silo ? 

Answer.—Diameter 2 X .7854 X height 48 = tons capacity. 
Diameter X 31 X keight X thickness of wall in feet 27 = cubic 
yards contents of wall. 

Based on the proportions of 4-2-1 —four of stone, two of sand, 
one of cement. To each cubic yard of concrete 540 lb. of cement are 
required (4-J bags). Of aggregate (stone) broken to gauge (in this 
instance f in.) nine-tenths of one cubic yard are required and | cubic 
yard of sharp Scind. 

The cement and sand together do not appreciably increase the bulk 
of the concrete, as they fill up the interstices in the aggregate. 

Rendering (inside and out) is calculated at 2 to 1 (2 of sand and 
1 of cement). This will give a sufficiently w^atertight job without the 
addition of water-proofing material. 

Question 8.—^What acreage of maize will fill a 50-ton silo f 

Answer,—This, of course, depends on the crop; also the manner in 
which it was sown— i.e.f broadcast or drilled. Under ordinary circum¬ 
stances the quantity required should be easily obtained by the cultivation 
of 5 acres of maize sown in. drills—^which method is recommended at all 
times in preference to sowing broadcast. 

Question 9.—How is a silo, filled f 

Answer.—By a power-driven elevator of a similar pattern to that 
used on chaff or grain elevators, slats of timber being substituted for 
cups, or by blower—the latter being simply a fan blast-driven at a high 
rate of speed with delivery pipes of 6 in. and upwards led directly 
into the silo at the top. More power is required to a ^'blower” than 
an elevator. Whatever system is adopted for the purpose of conveying 
the chaffed green material from the chaff or silage cutter to the silo must 
make provision for its equal distribution. Where chaffed maize is 
indiscriminately fed into a silo, the tendency will be found for the heavier 
(stalk) portions to lodge in the centre, whilst the lighter (leafy) class 
of material accumulates around the walls. 
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Unless this is tlioroiiglily incorporated with the Iieavief* ela.ss of 
fodder, in the siibsecpieiit ferineiitatioii which takes place, iineveri 
iiieiit results. The centre, by 3,’eason of its greater, solidit}"., docs not 
settle to the same extent as the outside or lighter material; eoiiseqimntiy 
a sliriiikage from the walls occurs, admitting air, which, once i-cimeiita- 
tioii has lessened, hriiigs about a gradual decay of all tlie exposed surt acjes 
of the silage. 

To overcome this, all material fed into silos must be even 1\’ immr™ 
porated and tramped tightly along the walls, and around all doors of 
internal chutes. To do tliis thoroughly necessitates the prccsmim,? of a 
competent and reliable operative in the silo during entire filling 
operations. Note that all doors that eome in contact witli the silage 
must be rendered airtight. This can be effected hy covering tlieui with 
tarred brown paper. 

Altlioiigii the question was not avsked by the coia'esjMUKlent, it is 
thought that a few points on. emptying will not be amiss. 

■ 'When emptying use a ^jt-roiig-toothed rake, and ral^e evcmly from 
the top the amount of silage recpiired for the daily ration. At all times 
avoid digging into the bulk of the silage. Reme.mber that the inoix‘ even 
and level the surface of the silage is left after eaeli daily laitioii is 
obtained, the less decomposition and consequent waste will occur. Tf 
your silo has doors fitted to it, keep them closed ; there is then less strain 
on the hinges and the doors (which, are weighty) would fit more snuglv 
when refilling, apart from which there will be no chance of rain destro}'- 
ing the silage, for nothing tends to bring about the (h^compositiou of 
silage quicker tliaii the admission of either air or water. 


THE BLENDING OF CREAM. 

The great liiiportanco of the ox)evatioii of blending is evitlently .not well 

understood l»y many farmers, judging l)y the condition in which nmcli cream reaches 
the blitter factories. Lack of proper "attention to this vital mjitter is often, the 
cause of undesirable fermentations, which detact from the liriglit, nroinatlc flavour 
desired in choice cream, and results in the consignment being graded down. 

The practice of holding the cream from each separation, in a separate utensil 
encourages the development of faults like staleiiess and overripeness in the jiortions 
which are kept longest on the farm, and the, mixing of these portions with tln^ 
other separations jnst before despjatehing to the factory gives a. bulk cream of 
inferior flavour. Adding the cream straight from the separator, witliout in any 
way reducing the animal heat, to a partly-filled can of cream from a |)rcvioiis 
separation is another practice which merits the severest condenmation. 

The correct procedure to follow is to mix each batch with tlie l)uTk after the 
heat has Imen reduced, which usually takes about an hour, unless cooling devici^s 
are used, when the different portions can be mixed immediately. It is mucli 
easier to prevent off flavours from developing by keeping the cream in larger 
quantities than by retaining each separation in a *sepai*ate container. 

Some farmers consider that by keeping each separation apart the risk of getting 
second-grade cream.'is minimised, or, at any rate, that only''part'of the supply is 
likely to be graded low. However, modern methods have demonstrated very definitely 
that correct blending of cream, by ensuring an even souring, helps to acliieve choice 
quality. 

Stirring of the cream at regular intervals throupoiit the clay may be regarded 
as an essential point in' the correct blending of cream. It assists 'to obtain ■ even 
ripening and even consistency, finally, it' should always be the rule to deliver to 
the factory as frequently as transport arrangements will permit, for the longer that 
cream is kept' on the farm the more difideult control' of''ripening becomes. 
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The Mechanical Thoroughbred! 



DIAMOND—T TRUCK 

For thirty years the Diamond-T factory has specialised in the manufacture of transport 
vehicles. Every constructional detail is oversize and over strength. In every casting, 
forging, and ineclianical part the highest quality of material and thirty years’ experience 
of the world’s finest engineers are combined, resulting in the production of whai are 
unquestionably, the WORLD’S FINEST TRUCKS. Models 2, 2y, and 3 tons with varying 
wheel bases and botli standard and dual range rear axles. 

OVERLAND LIMITED 

Wickliam St., Valley, Brisbane Phones: B2201-3 

(Also at TownsTiOe) 


How Much 
Time 


Write Of Call for informati yn 
about our Service, 


eaii }’oii afford to give to your 
neighbour's affairs•? dust as niiieli 
as lie can afford to give to yours, 
Appoint the PUBLIC CUEATOE 
Executor and Trustee of your 
■Will and be sure your estate wdli 
get all the attention it requires. 

The Public Curator 

and Every Clerk of Petty Sessions, 


Head your Herd with a Jersey Bull 
from a Registered Herd in 
Queensland. 

Do it for tliese solid reasons. Jerseys lead for 
economy of production. Jerseys lead in butter- 
hit production for eaeli 1.000 lb. of live weight. 
Jerseys lead in butter-fat* production from the 
smallest amount of feed. The booklet '"^The 
Jersey Breed is available to Jersey enthusiasts 
-on -application. , , . 

JERSEY CATTLE SOblETY OR Q’LAND, 

NEW-ZEALANB CHAMBERS, .BRISBANE .. 
F. J. BUFFIELB, President. C. T. Nuttel!. Secretary. 
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Farmers 

Dairymen 

Stockowners 


Have you learnt any lesson 
from your experiences 
during a drought? If so, 
are you interested in 

FODDEE 

CONSEE¥ATION 

(Silage) and the growing 
of 

FODDEE 

CROPS? 

If you are, get into imme¬ 
diate communication with 
the Department of Agri¬ 
culture and Stock, Bris¬ 
bane, and ask for advice, 
information, and, if neces¬ 
sary, practical demonstra¬ 
tions. 

B. GRAHAM, ' 

Under Secretary, 
Department of 
Agriculture and Stock. 


Suosliiiie Swmgtai! 
High-whee! Straddle 
Disc Cultivator 

highly suitable for cultivating and weeding 
ail crops in rows, such as Cane, Maize, 

Cotton, etc. 

The pole is pivoted to the axle, and the 
implement can either be used as fixed, 
or can be entirely controlled by the driver 
with his feet, on stirrups provided for that 
purpose, and can be dodged around the 
various plants to get the most efficient 
cultivation without injuring the plants. 
The gangs can be made as in-throws or uut- 
throws, and are adjustable from 3 inches 
to 18 inches apart. Adjustable shields are 
also supplied for working amongst young 
plants. 

To suit the various widths of rows, the 
tread of the wheels may be varied from 
4 feet 6 Inches to 5 feet 7 inches apart. 
It is light in draught, built of the best 
material, and will do excellent cultivation 
as it can be made to throw in or out, and 
any desired tilt can be put on the discs to 
suit the various work required. 

Price, fitted with 6 16-inch Discs, as 
illustrated, £26 15s. j 



18-inch Discs can be fitted in lieu of 
16-inch at Is. per disc extra. 

F.O.B. or F.O.R. BRISBANE. 

Terms: Half Cash, balance twelve months, 
or less 2| per cent discount for all 
cash on delivery. Extended terms 
at a small extra cost. 

For further particulars of these, and all 
other lines of Farm Implements, see the 
Local Agent, or write— 

H. V. McKay Massey 
Harris(Qld.) Pty. Ltd. 

SUNSHINE SECTION. 

BOX 9, POST OmCE. STH. BRISBANE. 
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^ HE prolonged dry weather is now causing serious concern to fanners 

and dairymen throughout the South Coast and Downs areas. 
Scattered storms occurred early in October, but few. districts received 
over an inch, while subsequent storms produced only light falls. 
Pastures are now very dry. The diminishing water supply has also 
become a problem with many farmers. It is noteworthy that in spite 
of the conditions briefly outlined, the demand for good farm land 
persists. 

Wheat. 

Harvesting commenced during October under favourable conditions, 
ripening being hastened by the dry spring. Keports indicate that a 
large area has been utilised for ^ming purposes owing to the shortage 
of natural feed, a factor that will considerably reduce the prospective 
yield. Some excellent crops have been harvested in the Evanslea, 
Boiigeen, Oakey, and Pittsworth districts, illustrating the possibilities 
of modern cultural methods, even during unfavourable seasons. How¬ 
ever, the average yield will be below the normal figure for the State, 
and many farmers will need to purchase their seed supplies for 1937 
sowings. 

The rise in wheat prices is an encouraging feature, recent sales 
having been effected by the State Wheat Board on a basis of 5s. 6d. per 
bushel f.o.r. 

Peanuts. 

At a recent meeting held at Wooroolin, Mr. G. F. Adermann, eham- 
man of the Peanut Pool Board, stated that a surplus of Bed Spanish 
peanuts from the 1935-36 crop was held at the silos, owing to the 
unusually heavy deliveries amounting to approximately 4,100 tons. 
Further plantings of this variety are therefore not desired at present, 
growers being advised to give preference to the Virginia Bunch. The 
Board received a total of 7,000 tons during the 1935-36 season,^ which, 
with outside railings, would indicate a total crop of approximately 
9,000 tons. For the coming season it is estimated that 4,500 tons of 
Virginia Bunch will be required, which, at an average of | ton per acre, 
will necessitate over 9,000 acres being planted to ensure a safe crop. 

Cotton. 

The harvesting of the 1935-36 ' cotton has finally been completed 
with a total production of 19,187,634 lb. of seed cotton, or 13,504 bales 
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of lint. The total, while lower than the 14,515 bales of last year, is 
very satisfactory, considering the adverse eoiiditioris the crops eiicoiiii- 
tered, and is considerably greater than was anticipated at one period. 
Had the severe and niiiivSinil jassid attack' not been experienced in the 
Caliide Valley tbe total would undoubtedly have been considerably 
g'reater. ]\Iany crops gave promise of good crops at mid-season, but 
were so l-iadly attacked by this i>est daring tbe extraordinary period of 
•cloudy weather in March, that only a first picking was obtained. 

Seed distribution for the coming crop still continues, the total to 
the 22iid October being sufficient to plant at least 52,000 acres, as 
compared to 58,300 acres at this time last season. The continued out¬ 
standingly dry conditions have undoubtedly iiifliieiiced some growers to 
ivitliliold their orders for planting seed, but following on the receipt of 
good rains it is anticipated an acreage equivalent to that of the previous 
season will be planted, as many farmers who have already ordered seed 
either have not grown cotton previously or have not grown it for many 
,years. 

Several light general storms have been experienced during the 
month, but in only a few fortunate localities has siiificient rain occurred 
to enable a strike to be obtained. Some dry plantings have been lost 
through just enough rain falling to start germination and spoil the 
seed. Ample time still exists, however, to obtain liiglily profitable yields, 
based on the results realised in previous seasons; so it is to be hoped 
tiiat good soaking rains are experienced in the near future. 

Sugar. 

All niills report excellent progress in dealing vitli tlui 1930 crop, 
'which is of record proportions in many cane areas. The crop is now at 
its peak of sugar content, which is ratlier abnormal. This is to he 
expected with heavy tonnage yields. 

The prospects for 1937 are very good in the areas north, of Towns¬ 
ville, though storm rains would be welcomed. In tlie areas south of 
Townsville acute dronght conditions prevail; this is partieularl3r the 
case ill the southem areas, wliere the prolonged dry spell will definitely 
be reflected in the 1937 harvest. Any substantial prolongation of 
drought conditions will be serious. 

General 

Local reserves of stored grain and fodder have become depleted, 
resulting in steadih" increasing prices and increased importations from 
New South Wales., Some recent prices realised are as follows:— 
Lucerne £10 per ton; oaten chaff, £6' 10s.; Wheaten ehalf, £6 5s.; 
mixed chaff, £8 Is.; pumpkins, £9 10s.; potatoes, £14; onions, £21 10s.; 
maize, 4s. 7d. per bushel. 

The present seasonal conditions indicate the necessity for increased 
attention being devoted to fodder conservation on every farm ■ every 
year, both for iioriiial winter and spring feeding, and as provision for 
■'the inevitable dry spells. 'As good rains may be anticipated during' 
November and December, successive i>lantings of crops, such as maize, 
■vsorgliuni, millet, and cowpea, can, be made for green feed'' and, silage 
purposes. Coastal climatic .conditions do not always favour the making 
of good quality hay, but silage'and maize grain, should be held in reserve 
-on every farm where suitable soils exist. Such' aet.i'on is preferable to 
purchasing supplies at the high prices indicated. 
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HARVESTING AND PACKING OF PEACHES AND NECTARINES. 

IN comparison mtli otiier fruits, tlie marketing of stone fruits presents 
greater problems to growers in tlie placing on the market of a first 
grade article, and growers will obtain satisfactory results only by the 
exercise of great care. It must be remembered tliat, in order to ensure 
quick sales and prompt clearances from tlie market, it is necessary to 
present the fruit in its most attractive manner. Peaches left stored in 
the niarkets for even short periods stand a great risk of becoming affected 
with diseases sucii as Brown Hot. It is therefore necessary that fruit 
be allowed to ripen as much as possible liefore lieiiig harvested. 

Maturity. 

It must be rememliered that stone fruits are different in their manner 
of ripening from other fruits. AYhereas apples and pears can be 
harvested before they reach tiie fully ripe stage and yet attain x>erfeetion 
of quality and tiaAuur, this is not the ease with stone fruits such as 
peaches, apricots, and plums. In order to attain perfection these should 
be allowed to ripen on the trees. This, of course, would raise unsur- 
inoimtable difficulties in the marketing of these fruits, so it is necessary 
to remove the fruit from the trees prior to the ripening stage. In this 
respect experience is the best teacher, and growers soon learn to ascertain 
the correct stage of maturity at which do pick the fruit. The fruit should 
be fully matured lie fore harvesting, as is shown by a change in the 
coloured portions of the peach from dull to rich tints. If intended to be 
transported for long distances, fruit at this stage of development is ready 
to be removed from the tree. When it has to be transported for only 
short distances, however, it is advisable to allow the fruit to develop to a 
further stage until a tendency to softening at the point and bottom end 
of the lips is noticed. Peaches removed from the trees in this latter 
condition ripen almost perfectly. Fruit picked too green is always 
unsatisfactory,, being unattractive in colour, deffcient in flavour, and, 
usually shrivelled in appearance when ■so-called ripe;, as dessert fruit it 
is of poor quality^ being nnly’suitable for stewing.^. 
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Transit Troubles* 

One of the greatest cliiSculties in the way of successful marketing 
is the fungus disease of Brown Bot {Sclerotinia cinerea). This disease 
attacks the fruit, generally during the ripening stage, both on the tree 
and during transport to the market. As any injury or break in the 
skin of the fruit will facilitate the attack of the disease, it can readily 
be seen that care in liandiing is very necessary. 

Ordinary transit rots, of course, also play their part in causing 
loss in transit over long distances. 

To assist in overcoming these troubles, in addition to adopting the 
usual methods of control in the plantations and packing-sheds, growers 
should use only new cases. Second-hand eases are often infected with 
the spores of these diseases, which will readily infect the fruit during 
transit to market. 

Containers. 

The most satisfactory case to use is the Dump Half-Bushel, IS 
inches long by 7|- inches wide by 8g inches deep. When, properly 
packed, this case will carry the fruit in satisfactory condition over quite 
long distances. 

A very satisfactory method of marketing peaches wuuld be with 
the use of cartons. The cartons could be made with veneer wood or card¬ 
board, and w’ould eontaiii a single layer of fruit. If made 9 inches long 
by 7 inches wide by 2-| inches deep, an ordinary half-bushel box wmiild 
hold six cartons. This method of marketing peaches has been tried 
with success in many parts of the wmiid. It m.iist be remembered, of 
course, that tliis type of package should be used only for high-class 
types of fruit. 

Harvesting. 

As previously mentioned, the fruit sliould be allowed to develop to a, 
satisfactory degree of maturity before being removed from the trees. 
Baskets or specially made picking containers should be used for 
receiving the fruit from the trees. A satisfactory picking bucket can be 
made from a kerosene tin cut lengthways and fitted with a handle or 
with a strap to hang over the shoulder. The fruit should be carefully 
placed in the picking container, and the same care taken when trans¬ 
ferring it to the orchard boxes. The boxes should be placed on the shady 
side of the trees in order to protect the fruit from heat and sun. The 
orchard boxes should be transported to the packing shed as soon as 
possible after being filled, and there stacked in a cool place with spaces 
left for cool air to fiow' between the boxes. When the fruit is cool, 
packing can' be commenced. If these precautions, however, are not 
taken and the fruit is packed whilst it is still warm, it will sweat and 
tend tO' generate its own heat, which will cause premature ripening and 
a 'high humidity favourable to the growth of fungus diseases, thus 
greatly lessening the life and transportable distance of the fruit. This 
necessity for adequately cooling the fimit, before packing and during 
all handling and transporting, cannot be stressed too strongly. 

Packing Shed. 

The equipment of an up-to-date packing shed for handling peaches 
is not costly, most of the' accessories for a ■ well-equipped shed being 
easily made. These should consist of 

Case-making bench (Plate 297); . 

Packing bench' (Plate 294); ■ ' ; ' , ' ' 
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Packing stand and spring board (Plate 295) ; 

Nailing-down rack (Plate 299); 

Sizing gauge made of S-ply (Plate 300) ; 

Nail boxes; 

Stencils and inking pad. 

All of these necessities can be made by the handy man during wet or 
quiet periods. The total cost wmuld not exceed £4 for materials. 

The case-making bench should be solidly made with slots to hold 
the case ends in position while the side boards are being nailed on to 
them. The legs should be placed beneath the slots in order to make the 
structure as solid as possible when driving nails. The slots should be 
at least an inch deep and long enough to hold the case ends, and should 
be placed eighteen inches apart. 

The packing bench should be 5 feet long by 3 feet wide, and tilted 
to have a height of 30 inches in front and from 34 to 36 inches at the 
back. Where a meelianical sizer is used, there would be no need for 
this bench to he built. 

The packing stand is built to hold three half-bushel eases, measur¬ 
ing 21 inches in width and 18 inches from front to back, and is tilted 
so that it is 24 inches high in front and 28 inches at the back. A stand 
of this size will enable three different sizes of fruit to be packed at the 
same time. 

A spring board for packers to stand upon whilst packing consists 
of three pieces of 6-iiieh flooring timber 2 feet long, joined across the 
ends by two pieces of 2 inches by 2 inches. The board rests upon the 
pieces of 2 inches by 2 inches, thus giving the packer a springy surface 
to stand upon wdiilst working, and assisting greatly in saving the 
operator’s feet and back from getting tired. 

The nailing-down rack is made of two pieces of 3 inches by 2 inehes 
placed 16 inehes apart and mounted on legs. The packed eases are 
placed across the rack so that the lengths of 3 inches by 2 inches rest 
underneath the ends. This will enable the bottom of the case to bulge 
slightly w4en the lid is applied to the packed ease, thus assisting to 
keep the pack tight. 

A piece of 3-pIy 20 inches long by 6 inehes wide in which are cut 
five circular holes 2 inches, 2^ inches, 2^ inches, 2| inches, and 3 inches 
in diameter, respectively, is an extremely useful accessory. The names 
of the packs for the respective sizes can be written alongside the holes. 

Stencils can easily he cut from thin sheet zinc by using a heavy 
pocket knife or a hammer and chisel. It is useful to always keej) a sheet 
of light-gauge zinc in the shed from which stencils may be cut at a 
moment’s notice when required. No up-to-date grower need use pencil 
or crayon. 

When laying out the shed, the equipment should be so placed 
that the work is permitted to run smoothly from one end of the shed 
to the other; that is to say, the fruit is received at the door at one end, 
then packed and the eases nailed up, and the completed cases despatched 
fpm the other end of the shed. A little thought given to the organisa¬ 
tion of the shed in this way will save much time and labour. After 
all, harvesting and packing during the height of the season is usually 
more than a full-time job, so it is certainly worth while to reduce time 
and labour wherever possible. 
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Transit TronMes. 

One of tlie greatest difficulties in the way of successful marketing 
is the fungus disease of Brown Eot {Sclerotinia cinerea)» This disease 
attacks the fruit, generally during the ripening stage, both on the tree 
and during transport to tlie market. As any injury or break in the 
skin of the fruit will facilitate the attack of the disease, it can readily 
be seen that care in handling is very necessary. 

. Ordinary transit rots, of course, also play their part in causing 
loss in transit over long distances. 

To assist in oYereoming these troubles, in addition to adopting the 
usual methods of control in the plantations and packing-sheds, growers 
should use only new cases. Second-hand cases are often infected with 
the spores of these diseases, which will readily infect the fruit during 
transit to market. 

Containers. 

The most satisfactory ease to use is the Dump Half-Biisliel, 18 
inches long by 7-J inches wide by 8f inches deep. When, properly 
packed, this ease will carry the fruit in satisfactory condition over quite 
long distances. 

A very satisfactory method of marketing peacdies would be with 
the use of cartons. Tlie cartons could be made wdtli veneer wuod or card¬ 
board, and w’oiild contain a single layer of fruit. If made 9 inches long 
by 7 inches wide by 2| iiiehos deep, an ordinary half-bushel box would 
hold six cartons. This method of marketing peaches has been tried 
with success in many parts of the world. It iQ.ust be remembered, of 
course, that this type of package should be used only for high-class 
types of fruit. 

Harvesting. 

As previously mentioned, the fruit should be allowed to develop to a 
satisfactory degree of maturity befoi’e being removed from the trees. 
Baskets or specially made picking containers should be used for 
receiving the fruit from the trees. A satisfactory picking bucket can be 
made from a kerosene tin cut lengthways and fitted with a handle or 
with a strap to hang over the shoulder. The fruit should be carefully 
placed in the picking container, and the same care taken wffien> trans¬ 
ferring it to the orchard boxes. The boxes should be placed on the shady 
side of the trees in order to protect the fruit from heat and sun. The 
orchard boxes should be transported to the packing shed as soon as 
possible after being filled, and there stacked in a cool place with spaces 
left for cool air to flow betw^een the boxes. When the fruit is cool, 
packing can be commenced. If these precautions, however, are not 
taken and the fruit is packed wffiilst it is still warn, it will sweat and 
, .tend to- generate its own heat, which will cause premature ripening and 
a high humidity favourable to the growth of fungus diseases, thus 
greatly lessening the life and transportable distance of the fruit. This 
necessity for adequately cooling the fruit, before packing and during 
all handling and transporting, cannot be stressed too strongly. 

Packing Shed. 

The equipment of an up-to-date packing shed for handling peaches 
is not costly, most of the accessories for a well-equipped shed being 
easily made. These should consist of 

Case-making bench (Plate 297) 

Packing bench (Plate 294); 
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Packing stand and spring board (Plate 295) ; 

Naiiing-down rack (Plate 299); 

Sizing gauge made of 3-ply (Plate 300); 

Nail boxes; 

Stencils and inking pad. 

All of tliese necessities can be made by the bandy man during* wet or 
quiet periods. The total cost would not exceed £4 for materials. 

The ease-making bench should be solidly made with slots to hold 
the ease_ ends in position while the side boards are being nailed on to 
them. The legs should be placed beneath the slots in order to make the 
structure as solid as possible when driving nails. The slots should be 
at least an inch deep and long enough to hold the case eiidsj and should 
be placed eighteen inches apart. 

The packing bench should be 5 feet long by 3 feet wide, and tilted 
to have a height of 30 inches in front and from 34 to 36 inches at the 
back. Where a meehanieal sizer is used, there would' be no need for 
this bench to be built. 

The packing stand is built to hold three half-bushel cases, measur¬ 
ing 21 inches in width and 18 inches from front to back, and is tilted 
so that it is 24 inches high in front and 28 inches at the back. A stand 
of this size will enable three different sizes of fruit to be packed at the 
same time. 

A spring board for packers to stand upon whilst packing consists 
of three pieces of 6-iiicli flooring timber 2 feet long, Joined across the 
ends by two pieces of 2 inches by 2 inches. The board rests upon the 
pieces of 2 iiielies by 2 inches, thus giving the packer a springy surface 
to stand upon whilst 'working, and assisting gi^eatly in saving the 
operator’s feet and back from getting tired. 

The nailing-down rack is made of two pieces of 3 inches by 2 inches 
placed 16 inches apart and mounted on legs. The packed cases are 
placed across the rack so that the lengths of 3 inches by 2 inches rest 
underneath the ends. This will enable the bottom of the case to bulge 
slightly when the lid is applied to the packed ease, thus assisting to 
keep the pack tight. 

A piece of 3-ply 20 inches long by 6 inches wude in which ai*e cut 
five circular holes 2 inches, inches, 2^ inches, 2f inches, and 3 inches 
in. diameter, respectively, is an extremely useful accessory. The names 
of the packs for the respective sizes can be written alongside the holes. 

Stencils can easily be cut from thin sheet zinc by using a heavy 
pocket knife or a hammer and chisel. It is useful to always keep a sheet 
of light-gauge zinc in the shed from which stencils may be cut at a 
moment’s notice when required. No up-to-date grower need use peneii 
or crayon. 

WTien laying out the shed, the equipment should be so placed 
that the work is permitted to run smoothly from one end of the shed 
to the other ; that is to say, the fruit is received at the door at one end, 
then packed and the cases nailed up, and the completed cases despatched 
from the other end of the shed. A little thought given to the organisa¬ 
tion of the shed in this way wdll save much time and labour. After 
all, harvesting and packing during the height of the season is usually 
more than a full-time Job, so it is certainly worth while to reduce time 
and labour wherever possible. 
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PackiBg Material. 

Tlie use of slieets of eornigated eardboaiAl for liiiiiig the cases is. 
recoiiiniended, so that the packed fruit is protected on the top, sides, 
and hottoin. Tlie corrugated side of the cardboard slioiild be placed 
to the wood of the box so tliat the fruit will rest against the smooth side 
otherwise the fruit 'will Ijerome marked. Tlie amount of cardboard 
1 'e c] 11 i r e d f o r e a c- li ea se i s :—^ 

2 sheets 18 inches long by 7 inches wide; and 
2 sheets 18 inches long by S inches wide. 

The cost i:)er ease would be approximately one ])enny. ’Wi.iere this,, 
method of lining is used, there will be no need to line the case 'with linings 
paper. However, if the cardboard is not used, the ca.ses should be lined 
with a plain, 'wliite, or (‘olonred imficr. A. layer of wood-wool on the 
top and bottom of the case is an added protection; the wood-wool is: 
placed outside the lining paper. The procedure is, when packing, to 
place a- layer of wood-wool on the bottom of the ease and the lining 
l»aper placed on the wood-wool; tlie fruit is then packed, the linings 
paper folded over, and a layer of wood-^vool placed on top of the paper' 
tsefore placing the lid in position. Care should be taken that the wood¬ 
wool does not come into contact with the fruit, as if it does, it will cause 
liressure marks. Pieces of lining paper 18 inches by 20 inches in size' 
should be used, two pieces to each ease. 

Grading. 

Grading the fruit for quality is always wortli while. Modern 
marketing eonditions show an outlet with the retail trade for two 
qualities. The high-class shops do not desire to buy a,, mixture of 
quality, as they liave no demand for a second-quality article, and to 
foster this trade, which always eomniands tlie top prices, it is advisable 
to definitely keep the high-class fruit separate. This can be easily 
achieved by placing all poorly-eoloiired, blemished, and badly-shaped 
fruit on one side to be packed separately as a second-grade. The first- 
quality Avoiild be branded ‘'Extra Fancy,” and the seeond-c[uality 
' ‘ Fancy.'' These terms are now in general use in the fruit tra.de as trade 
designations. 



Friut- Bexcu to Hold Fruit. Whilst, Packing. —Where there ,is no mediaiiieal 
sizci* this type of 'heneli is, very useful. Greatest .efficieney-,„is 'obtained w.heii only 
one case at a ti,ine is tipped for paclexng. Please note that the bench is higlier at 
the back than at the front, allowing the ..fruit to always'be (dose at the packer’s hand.' 
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Wrapping. 

It is always advisable to w'rap peaches for long' distance transit to 
market. The wrapping of peaches isolates each individual fruit from 
the possibility of disease infection from its neighbour, so that in the 
event of one fruit becoming affected the wrapping paper is a means of 
preventing infection to the fruit next to it. Wrapping also assists in 
making a better pack, as there is not the tendeney for the layer of fruit 
to buckle and slip about as when fruit is packed unwrapped. When 
wrapping, the fruit should be placed in the wrapping paper and the 
ends of the paper folded under and on to the cheek of the fruit, forming 
a pad on which the fruit is placed, giving a very finished and neat 
appearance to the wrapped and packed layer. The dull side of the 
paper is always placed to the fruit, each fruit wdieii wrapped having 
the shiny side of the paper to the outside. 



Packing Stand with Paper Holder, and Spring Board. —This stand is tilted 
md holds three eases. The tilt assists the packer by keeping the jjeaehes in position. 
The packer by packing three eases of different sizes at the same time is assisting 
himself in liis sizing. Where it is not intended to wrap the peaches the paper 
bolder can be dispensed with. 

Sizing. 

Sizing the fruit before packing assists greatly in making packs easy 
lo do and easy to bring to the correct height in,the ease, although there 
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are packers "wlio find no difficulty in packing unsized fruit by using a 
roomy beneii (see Plate 294) to hold the fruit, tipping one case only 
on the bench at a time. The packer then packs'two different sizes at 
the same time, and, while paeking, sorts the remaining sizes into separate 
heaps on the bench. Growers who are fortunate enough to have a 
iiieelianical sizer will find the operation of paeking made easier, proTided 
care is taken to avoid the pitfalls associated with mechanical sizers. 
Firstly, it should be remembered that in practically all mechanical 
sizing machines two different counts of fruit can be packed from each 
bin. Packing is made veiw easy if this rule is observed. To enable 
this to be done, it is well to have paeking stands of the type illustrated 
(Plate 295). Another point well worth remembering with the roller and 
belt type of sizing machine is to have the correct gear ratio between 
the carrying belt and the sizing roller. The gear wheels necessary for 
this to be done should be supplied by the manufacturer with the machine. 
Pxmit should be handled with extreme care when using mechanical 
sizers. 

Fruit is always sized according to the measurement of its diameter, 
from side to side, and not from stalk to bottom. The following sizes 
are used:—2 inches, 2J inches, inches, 2| inches, and 3 inches. The 
size is determined by having a set of inngs made with these diameters, 
the peach being placed on the ring with the stalk up. Any peach that 
will fall througii a 2i-inch ring is classified as a 2-ineh peach. Like¬ 
wise, a peach that will go through a 2-J-ineh ring and not through a 
2|-inch is classed as. a 2:i-inch peach. This method^ is repeated to 
determine all sizes. A handy gauge can be cut from a piec?e of three-ply 
with a washer-cutter or carpenter’s expansion bit. 

FacMng. 

The standard diagonal cheek system of paeking is best. This pack 
has the following advantages:— 

A given size of fruit will always come to the correct height in 
the case. 

The packed fruit will always appear in straight lines diagonally, 
across and up and down the case, whether opened on the 
top, bottom, or sides. 

No two peaches will rest upon the other, but in the pockets foimed 
between the fruit of the layer beneath. 

The height of the fruit in the case can be governed by making 
the pockets larger or smaller. 

The quantity or number of fruit in the ease is always the same 
for each pack, and can be ascertained at a glance. 

By using the packing stand illustrated (Plate 295), the eases are 
slightly tilted, which helps to keep the fruit in position, making the 
■ packing much easier. The packer stands with the two eases to be 
packed into in front of him, with the fruit on one side of the cases and 
wrapping paper on the other. The bench,with the fruit on should be 
„ .made tilted to permit the fruit to run to within easy reach of the, packer. 

;''Right-handed people should always use their right hands' for selecting 
fruit for packing. 

The packs used are called the 3-2, the 2-2, and 2-1 (see Plate 
296). These packs get their name'from the way the,'first two lines 
^. of fruit a.re', placed in the first layer. . 
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The Paek gets its name 
from the way the first five 
fruit are placed in the 
layer. The Count is made 
of the first two lines of 
fruit across the case. 



The Pack gets its name 
from the way the first 
four fruit are placed in 
the layer. The Count is 
made of the first two 
lines of fruit across the 
case. 



The Pack gets its name 
from the way the first 
three fruit are placed in 
the layer. The Count is 
made of the first two 
lines of fruit across the 
case. 

Plate 296. 

How tO' read and use the packing table. , Explanation of the name of tho packs. 
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3x2 Pack. 

TMs pack is used mostly for packing nectarines. 

In the 3 - 2 pack the tirst layer is started by piaeing a nectarine with 
the lips lip ill each corner of the case and one exactly midway between 
tlieiii facing end to end in the case, the stalks facing the packer, and 
the nippies facing to the other end of the case. This forms a line of 
three nectarines with two spaces, or pockets, between them. The pack is 
' continued by placing two nectarines in these spaces, which leaves three 
pockets between the two nectarines. We rejieat the pilacing of three 
nectarines in the pockets and then alternately two and three until the 
layer is finished, except for the last line of fruit; this is reversed with the 
stalks facing the wood of the case end furthest from the packer. To start 
the second layer (see Plate 309), place two nectarines in the pockets 
formed by the first three nectarines of the first layer, then two and three 
alternately facing as in the first layer, until all the pockets of the first 
layer are filled, again reversing the last line of fruit across the case. This 
process is repeated layer by layer until the case is filled. With the 3-2 
■pack we get packs containing six layers (see Plate 309). (See packing' 
table, page 684). An easy way for the beginner to be able to know the 
number of layers in a case is to remember that in the ease of the 3-2 pack 
the first, thirli, and fifth layers will start with three at the end nearest the 
packer, and the second, fourth, and sixth layers start with two at the 
end of* the layer. The reason for the need of knowing this is explained 
in the paragraph on bringing the pack to the correct height in the case. 
Very few varieties of peaches are small eiiougli to be packed with the 
3 - 2* pack, but many nectarines have to be padded 3 - 2. 

C/f i s b e/tt ft ^ 



Length 

SjxciJtcaiions, 

.. 44 inches Timber,—Legs 


4'^ X 4^" 


Height 

A¥idth 

.. 24 inches from floor Stops- 

-Outside 

r X 3^ 

(B) 

.. 27 inches 

Inside . 

3" X 2'' 

(c) 


Top 

'Stays 

Back ' ,. 

3^ X r 
tU"x Z" 

r X V 

(A). 
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Nailixg-Ditwn ox Battens. — Where a grower does not have a nailing-down 
Ijciieli, two pieces of 3x2 })laced under the ends whilst nailing make a good 
substitute. 



Plate 299. 

Xailing-Down Bench. —This enables the bottom of the ease to bulge slightly 
with the pressure of the fruit. This keeps the pack tight in transit preventing the 
truit trom rubbing or becoming damaged. 

2x2 Pack. 

This pack is started bj placing a peach with the lips up in the 
bottom left-hand corner of the ease, and midway between the peach 
and the right side of the box a second peach, leaving two pockets between 
the two, in which the next two peaches are placed, forming the two-two 
trom which the pack derives its name (Plates 296 and 301.) This 
IS then repeated, the peaches being placed facing the same wmy until the 
layer is finished with all but the last line of fruit. This is reversed, 
with the stalks facing the wood of the case end furthest from the paekerl 
The second layer is started by placing two peaches with the lips down 
on the pockets formed by the first two of the first layer (see Plate 307), 
the layer being finally finished by placing peaches on all the pockets of 
the first layer and reversing the last line of fruit as in the first layer. 
By repeating this layer by layer the case is finished. It will be noticed 
by x’eferring to the table that the 2-2 packs contain five layers. If 
close attention to the rule of starting the fii'st layer in the left-hand 
corner is observed, the number of layers in the case can be easily counted, 
the first, third, and fifth layers starting in the left-hand corner, and the 
second and fourth starting in the right-hand corner. 
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Packs to use wlien paekmg peaches in the Dump Haif-bnshel case^ 
18 inches long by 7|j inches wide by 8§ inches deep (inside dimensions):— 


TABLE I. 


Approximate Size. 

Pack. 

Layer 

Count. 

Number 

of 

Layers. 

Total. 

Inches. 

■ 2 .. . 

2-2 

7x7 

6 

168 

2 .. 

2-2 

7x6 

6 

156 

2. 

2-2 

6x6 

6 

144 

2 .. 

2-2 

7x7 

5 

140 

2| . 

2-2 

7x6 

5 

130 

2 I . 

2-2 

6x6 

5 

120 

.. .. .. ! 

2-2 

6x5 

5 

110 

U . 

2-2 

5x5 

5 

100 

21 . 

2-2 

6x4 

5 

90 

2i .i 

2-1 

7x7 

4 

84 

2| . 

2-1 

7x6 

4 

78 

2| . 

2-1 

6x6 

4 ' 

72 

2| . 

2-1 

6x5 

4 

66 

a. 

2-1 

5x5 

4 

60 

a . 

2-1 

5x4 

4 

54 

ai . 

2-1 

4x4 

4 

48 


2-1 

4x3 

4 

1 

42 


PACKS TO USE WHEN PACKING NEGTAEINES. 


In the Dump Half>biishel ease, 18 inches long by 7-J inches wide by 
8g inches deep (inside dimensions):— 

TABLE II. 


Approximate Size. 

Pack. 

Layer 

Count. 

Number 

of 

Layers. 

Total. 

Inches. 

If . 

3-2 

8x8 

6 

240 

If . 

3-2 

8x7 

6 

225 

M . 

3-2 

7x7 

6 

210 

If . I 

3-2 

7x6 

6 

195 

2 . 

i 3-2 ! 

6x6 

6 

180 

2 

3-2 

6x5 

6 

165 

2 ' 

1 *2—2 

7x7 

6 

168 

2 

; 2-2 

7x6 

6 

156 

'2 y, y, y \ 

I 2-2 

i 

6x6 

6 

144 


Larger nectarines can be packed by using the counts as for peaches. 
PACKING PEACHES IN TEAYS FOE EXPORT. 


Inside dimensions of tray—18 inches long by 14| inches wide by 
Z inches deep. 

TABLE III. 


Approximate Size. 

Pack, 

Layer 

Count. 

Number 

Layers. 

Total. 

' Laches. 

5-4 

4x4 

1 

36 

kU A .. ■ .. 

6-4 

4x3 

i 

32 

2| ' .. 

4-4 

4x3 

I 

28 

''V. , 2f , . 

4-4 

3x3 

1 

24 


4-3 

3x3 

1 

21 

t• • ' >. . . ‘ 

_ 

3—3 

3x3 


■ 18 


h'O----^-!-:---^---!_ 

^ These sizes are packed on the flat side of the fhiit so that no pressure will 
: teske place when the trays are placed together. 
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Great Oaks From Little Acorns Grow 

It is from jyst such small beginnings that a Savings Bank Account will grow into 
a substantial possession. The habit of Thrift is not hard to acquire, and once begun, 
leads to security. No matter how little you can afford to put by weekly, commence# 
at once. You will be agreeably astonished to note how soon the “ mickles ” becomei 
a “ muckle.” It is a happy and a safe condition, to have “ money in the bank,” and 
the opportunity is conveniently at hand. Not only by hundreds of Branches, but through 
practically all Post Offices and many private agencies, the -Commonwealth Savings Bank 
service is made available in all Australian districts—in your district. 

(!lbiniiioiiwealtb6avmQ8]BankofHu$ttala 

(Guaranteed by the Ceinmcwiweaith GoYernnient) 



806.8 ANN STREET, VALLEY 

— Only the best seeds stocked and are always fresh — 

COUNTRY CLIENTS SPECIALLY CATERED FOR 

Recommended to sow now Best, Carrots, Cabbage, Lettuce, Onion, 
Parsnip, Parsley, Peas, Radish, Turnips, Beans, Potatoes 
Phone B49S2 After Hours M4456 


Walsh’s 

Selected 


Seeds 


Growers kindly note—. 

We sell you MacMue 
Cleaned, Graded, Tested, 
and True to Name Seeds 

Owr Advice— 

PLANT THE BEST 

Write us or ^Phone IT'S 

Walsh & Co. tS 


SEED SPECIALISTS 


Belt St, 


Toowoomba 


^ OH the FAR 


Build permanently against fire, weather, and rot, 
Onr PEEE BOOKLET—‘ ‘ Concrete: Its Uses on 
the Earm’^—contains interesting and helpful 
information for farmers. Write for a eopy. 
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See 


Specially propagated and selected seed maize is available, as usual, 
for distribution from the Department of Agriculture and Stock for the 
coming season’s sowing. 


Yellow.—Improved Yellow Dent 

CONDITIONS OF SALE. 

Applications for seed, with accompanying remittance (exchange added), 
should be addressed to the Under Secretary, Department of Agriculture and 
Stock, Brisbane. Postal address and name of Eailway Station should be given, 
also date seed should be sent from Brisbane. 

Advice will be sent when seed is despatched. 

Purchasers are requested to write i)roniptly after receipt of seed should 
any matters require adjustment. 

Should the variety asked for be out of stock, the Department may 
substitute another variety unless the applicant indicates a desire to the 
contrary. 

Supplies of these stocks are limited; therefore applicants are advised 
to name a number of varieties in order of preference. 

PBICES. 

To enable applicants living at a distance to benefit, a fiat rate of 10s. 
per bushel is being charged. This price includes all railage to the nearest 
railway station, but where steamer freight is necessary, this and any charges 
in relation thereto must be paid by the purchaser, and the cost thereof added 
to the remittance. 

DESCEiPTION OF YxiBIETT. 

Imirroijed Yeltom.D'ent.—rA. tall-growing, late-maturing, variety—five to five 
' and a-half months. The ears are cylindrical in shape, carrying sixteen to 
eighteen tightly packed rows. The grain is deep, wedge-shaped, of rich 
amber colour, with a yellow tip eap and rough crease dent. It is suitable 
for coastal districts and scrub lands, where there is a good rainfall. It is 
capable of giving heavy yields of grain and fodder. Special strains of this 
seed have yielded over 100 bushels per acre under field conditions. 


d 

Maize 
For Sale 
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2-1 Pack. 

This pack is started by placing two: peaches, lips up, one in each 
corner of the ease. This leave>s a pocket in which the next peach is 
placed, forming the 2-1 from which the pack gets its name. The layer 
is then finished by placing the fruit in lines of two and one until 
filled. The second layer is started by placing one peach in the first 
pocket of the first layer (Plate 307) with the lips down. The second 
layer is finished by placing two and one alternately in the pockets of 
the first layer iiiitii it is &iished. The same system of placing in the 
pockets of the previous layer is adopted for the' other layers until the 
case is fiFiecl. 2-1 packs have four layers to the completed ease. 




- //7cA = / //pcA. - 

Plate 300. 

Gauge fob Measuring Peuit.—H oles are eut in a piece of three-ply 
2, 2i, 2|, and 3 inches in diameter. 

Bringing the Pack to the Correct Height in the Case. 

Peaches should be packed I inch to 1 inch above the top of the 
ease, and be gently eased into position before applying the lid. After 
nailing, both the lid and bottom of the ease should show a slight bulge. 
Care should be taken that the bottom of the case, while nailing, is kept 
clear of the fioor or nailing-down stand. This, if a nailing-down rack 
is not used, can be done by placing a block under one end of the ease 
while easing the fruit into position and nailing. 

Knowing the number of layers in a ease at any stage of packing is 
a good guide to a packer. By ealeulating the height the fruit will come 
to in the case two or three layers before the top is reached, the packer, 
by applying the rule, "‘The size of the pockets governs the height of the 
fruit in the case,^’ can bring the fruit either higher or lower, as neees- 
sary.^ This is done by making the pockets smaller by slightly increasing 
the size of the fruit, and bringing the fruit higher in the box to correct 
a^pack which will come too low, or, in the ease of a pack that is co-ming 
high, to open the pockets by reducing slightly the size of the fruit. 
Usually these faults are caused by a variation in sizing the fruit in the 
subsequent layers after placing the first layer in position. ' Oases not^ 
of the correct width are often the cause of trouble in bringing fruit to 
the correct height, but by following the rule governing the size of the 
pockets this difficulty may be overcome. It should be remembered'that 
it is an offence against' the Fruit and Vegetables Act’ to market fruit' in 
undersized eases. 

26 
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Packers observing the following rules siioiiid have no diffieult.y in 
oMaining good results with their packing:— 

1. Ail fruit should be placed with the lips in the pockets and 

facing end to end in the case. 

2. In the first layer the lips are placed facing up, whilst in 

the second and subsequent layer's the iip>s face downwards. 

3. Eeverse the last last two or three peaeheSj as the case may be, in 

each layer. 

4. See that all fruit appears in straight lines from end to end in 

the case, across and diagonally. 

5. No two peaches must rest directly one upon the other, but in 

the pockets of the layer beneath. 

6. The size of the pockets governs the height of the fruit in 

the ease. 

Case Get-up. 

After taking care in packing, growers should be careful to attend 
to the. outside appearance of the ease. A Aveil-eliosen label is an attrac¬ 
tion to buyers, being quite a cheap advertising medium, the average 
eoloui-ed label costing very little. Growers not marketing fruit in 
sufficient quantity to warrant an outlay on labels may still make their 
cases look attractive by neat stencilling. Under the Fruit and Vege¬ 
tables Act it is necessary for the packer to brand his initials, name, anel 
address legibly and durably within a space measuring not less than 
5 inches long by 2 inches wide. The-name of the variety of fruit and 
the size or count should also be branded in letters of not less than inch 
in length. Pencil or crayon markings on the ends of eases are unsightly, 
and not to be recommended. 

Wiring, 

A machine for this purpose is obtainable eommereially. Wiring 
is recommended in all eases. Many country-order buyers pay extra to 
obtain cases wired, as it saves them time and money when they can 
procure the cases ready wired for long-distance transport. -Two"wires 
should be used being placed around the ends of the ease just inside the 
inside edge. A single wire around the middle of the ease is not recom¬ 
mended, as when it is tightened around the bulge of the top and bottom 
it wfill cause damage to the fruit through pressure. 

Transport. 

As the wffiole basis of successful marketing is care, growers shoiikl 
follow this principle right to the finish of their share of the handling. 
Semember, good packing, fancy labels, wiring, or stencilling will not 
sell bad fruit. All the care taken in putting up a first-grade, attractive 
package will be of no avail if growers, wffiile carting the fruit to the 
station and loading into the trucks, do not handle it carefully. Too 
often we see carters sitting in the middle of packed eases of fruit while 
on the road. Keeping the fruit covered and protected from the hot 
sun wffien on lorries and in railway trucks is necessary. Coolness at all 
stages is essential. Even good packing wall not stand abuse, so in closing 
I would urge every grower to handle his fruit from the tree to the rail or 
market as carefully as he would handle a basket of eggs. 
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HOW TO PACK THE DOMP HALF-BUSHEL CASE. 
2-2 Pack. 


First Layer. 


Finished Case. 

Side Top 


2-2 Pack, 7 s 6 Layer Count. . 130 Count. 

5 Layers. 130 Count. . ■ , ; 

^ Observe the aligninent of th^ fruit, fx'oin end to end, across, and diaffoiially 
in the case. " , & j 

Plate 301* 


■' First' Layei’i 


Finished Case. 

Side . , :: Top 


140. Count. 


2-2 Packj 7x7 Layer Count. 
5 Layers. 140 Count. 



QUEENSLAND AGSICuLTUHAL ,10UKNAL. [1 N' 
Packing the Dump Half-bushel Case. 

2-2 Pack. 



Pinislied Case. 


2-2 Pack, 6x6 Layer Conat 
5 Layers. 120 Count. 


120 Count. 


Pinislied Case. 


2-2 Packj 6x6 Layer Count. 
5 Layers. ,110 Count. 


110 Count. 


Observe tbe alignment of the fruit, 
Plate 302. 
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Packing race Dump Halp-bdshel Case. 

2-2 Pack. 



2-2 Pack, 5x5 Layer Count. 
5 Layers. 100 Count. 


First Layer. 



Pinished Case. 

Bide Top 


100 Count. 


First Layer. 



2-2 Pack, :5 x 4 Layer Count. 
5 Layers. 90 Count. 


Finished Case. 

Side Top 



90 Count 


Observe the alignment of the fruit. 
Plate 303. 
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How; TO Pack the Dump Half-bushel Case. 

2-1 Pack. 


Pirst Layer, 



£-1 Pack, 7x7 Layer Count, 
4 Layers. 84 Count. 


[1 Nov., 1936. 


Pinisked Case. 



84 Count. 


First Layer. 



Finished Case. 

Top Hide 


'2-1 Pack,'7 ,x '6 Layer Count. 
4 'Layers. 78 Count. 


78 Count. 


ia th?^T fruit, from end to end, across, and diagonallj 

Plate 304 





Pirst Layer. 



2-1 Pack, 6x5 Layer Count. 
4 Layers. 66 Count. 


Finislied Case. 



66 Count. 


Observe the alignment of the fruit, from end to end, across, and diagonally in 
the case. 


Plat© 305. 
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PACKING THE BUMP HALF-BUSHEL CASE. 

■' First Layers, 2-1 Pack. 



2-1 Pack, 5 X B Layer Count. 
4 Layers. 60 Count. 



2-1 Pack, 5x4 Layer Count 
4 Layers. 54 Count. 



2-1 Pack, 4x4 Layer Count. 
4 Layers. 4S Count. 


Plate 306. 
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How to Start the Second Layer of the Diagonal Check Pack. 



2-2 Pack. 



2-1 Pack. 


Plate 307. 
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Seed 

Maize 
For Sale 

Specially propagated and selected seed maize is available, as iisuai, 
for distribution from the Department of Agriculture and Stock for tlie 
coming season’s sowing. 


Yellow.—Improved Yellow Dent 

CONDITIONS OF SALE. 

Applications for seed, with accompanying remittance (exchange added), 
should be addressed to the Under Secretary, Depax'tment of Agriculture and 
Stock, Brisbane. Postal address and name of Eailway Station should be given, 
also date seed should be sent from Brisbane. 

Advice will be sent when seed is despatched. 

Purchasers are requested to write promptly after receipt of seed should 
any matters require adjustment. 

Should the variety asked for be out of stock, the Departinent may 
substitute another variety unless the applicant indicates a desire to the 
contrary. 

Supplies of these stocks are limited; therefore applicants are advised 
to name a number of varieties in order of jjreference. 

PBICES. 

To enable applicants living at a distance to benefit, a flat rate of 10s. 
per bushel is being charged. This price includes all railage to the nearest 
railway station, but where steamer freight is necessary, this and any charges 
in relation thereto must be paid by the purchaser, and the cost thereof added 
to the remittance, 

DESCRIPTION OF ALVRIETY. 

ImfToted Yellow jy&nt .—A tall-growing, late-maturing variety—fire to five 
and a-half months. The ears are cylindrical in shape, carrying sixteen to 
eighteen tightly packed rows. The grain is deep, wedge-shaped, of rkdi 
amber colour, with a yeBow tip cap and rough crease dent. It is suitable 
for coastal districts and scrub lands, where there is a good rainfall. It is 
capable of giving heavy yields of grain and fodder. Special strains of this 
seed have yielded over 100 bushels per acre under field conditions. 
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24 Pack. 

Tills pack is started by placing two^ peaelt.es, lips up, one in eacii 
corner of tiie ease. This leaves a poeket in w.hicli the next peacli is 
placed, forriiiiig the 2-1 from which the pack gets its iiaiiie. The layer 
is then finislied by ])lacing th.c fruit in lines of two and one until 
filled. Tlie second layer is started by placing one peach in the first 
pocket of tlie .first layer (Plate 307) with the lips down. The seconxl 
layer is finished by placing two and one alternately in the pockets of 
the first layer until it is finislied. The same sj^steiu of placing in the 
pockets of tlie previous layer is adopted for the other layers until the 
ease is filled. 2-1 packs luivt* four laye.rs to th<‘ completed ease. 



- //7ck = / Me/?. - 

Plate 300. 

Gauge .fo» Mbasomng Fruit.—HoIch iiiv. cut In a pioco of tliree-ply 
2|, a,nd 3 inches in diameter. 

Bringing the Pack to the Correct Height in the Case. 

Peaches slioukl l)e ).)acked i inelx to 1 inch above the top of the 
case, and, be gently eascai into position before applying the lid. After 
nailing, both the lid and bottom of the ease should show a slight bulge. 
Care should be takmJhatJ^ bottom of the ease, while nailing, is kept 
clear of the floor or nailing-down stand. This, if a nailing-down, rack 
is notp,ised, can j)e,done4>y placiaig,..a.blo.ek under one end of the ease 
while easing the fruit into pOvSition and nailing. 

Knowing the number of layers in a case at any stage of packing is 
a good guide to a packer. By calculating the height the fruit will come 
to in the case two or three layers before the top is readied, the packer, 
by applying the rule, “The ske of the pockets governs the height of the 
fruit in the ease/^ ean bring the fruit eithe,r higher or lower, as neces¬ 
sary. This is done by making the |)ockets smaller by slightly increasing 
the size of the fruit, and bringing the fruit higher ;iii the box to correct 
a pack which will come too low, or, in the ease of a pack that is coming 
high, to open the' pockets by reducing slightly the ske of the'fruit. 
Usually these faults are caused by a variation in sking'the fruit in the 
subsequent layers after placing the first layer in position. ' Cases' not 
of the correct width are,often the cause' of trouble in bringing fruit' to 
the .correct height, but by foEowing the rule governing the size of the' 
pockets this difficulty 'may be overcome. It should be remembered that 
it iS'an offence against the Fruit and Vegetables Act to market fruit in 
undersized' cases. ■ ; , , ; 

'2« 
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Packers observing tlie following rules slioiild linve no ditiiriilty in 
obtaining good results with their packing:— 

1. AH fruit should be placed with the lips in the pockets 

facing end to end in the ease. 

2. In the first layer the lips are placed ^ facing up, whilst in 

the secoiid and subsequent layers the lips face downw'ards. 

3. Beverse the last last two or three peaches, as the case may l)e, in 

each layer. 

4. See that ail fruit appears in straight lines from end to end in 

the ease, across and diagonally. 

5. No two peaches must rest directly one upon the other, but in 

the pockets of the layer beneath. 

6. The size of the pockets governs the height of the fruit in 

the case. 

Case Get-np. 

After taking care in packing, growers should be careful to attend 
to the outside appearance of the case, A well-chos<ni label is an attrac¬ 
tion to buyers, being quite a cheap advertising medium, the average 
coloured label costing very little. Growlers not marketing fruit in 
sufficient quantity to warrant an outlay on labels may still make their 
cases look attractive by neat stencilling. Ihider the Fruit and Vege¬ 
tables Act it is necessary for the packer to brand his initials, name, and 
address legibly and durably within a space measuring not less tlran 
5 inches long by 2 inches wide. The name of the variety of fruit and 
the size or count should also be branded in letters of not less than | in eft 
in length. Pencil or crayon markings on the ends, of eases are TUisiglitly, 
and not to be recommended. 

Wiring. 

A machine for this purpose is obtainable commercially, 'Wiring 
is recommended in all cases. Many country-order buyers pay extra to 
obtain eases wired, as it saves them time and money when they can 
procure the cases ready wired for long-distance transport, ^ Two wires 
should be used being placed around the ends of the case just inside the 
inside edge. A single wire around the middle of the ease is not. recom¬ 
mended, as when it is tightened around the bulge of the top and bottom 
it will cause damage to the fruit through pressure. 

Transport. 

As the whole basis of successful marketing is care, growers should 
follow this principle right to the finish of their share of the handling. 

, Bemember, good packing^ fancy labels, wiring, or stencilling will not 
sell bad fruit. All the care taken in putting up a first-grade, attractive 
package will be of no avail if growers, while carting the fruit to the 
station and loading into the trucks, do not handle it carefully. Too 
often we see carters sitting in the middle of packed cases of fruit while 
on the road. Keeping the fruit covered and protected from the hot 
sun when on lorries and in railway trucks is necessaiy. Coolness at all 
stages is essential. Even good packing will not stand abuse, so in closing 
I would urge every grower to handle his fruit from the tree to the rail or 
market as carefully as he would handle a basket of eggs. 
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2"2 Paekj 7x7 Layer Count. 
5 Layers. 140 Cooixt. 



HOW TO PACK THE DUMP HALP-BUSHEL CASE. 

2-2 Pack. 

Pirst Layer. Pinialiecl Case. 

Side 


140 Count. 


.Pirst Layer, 



2-2 Pack,' 7 "x 6 Layer Count. 

5 Layers, 130 Count. 

Observe the alignment of tko- 
the ease. 


finished Case, 

Side Top 



‘ IBO Coimt. 

end to end, across, and diagonally 


fruit, from 
Plate BOl* 



CiS8 


2-2 




QUEENTSLAKO AGliiCtJI/rtJRAL .lOURNAE. |1 
f. ACKINO !I']IE DtTMP IIAM’-BUSIIEIj C'ASIJ. 

2-2 Pack. 

Kiet Layer. _ Finished Case. 

^ Top Side 


Pack, 6x6 Layer Count. 
5 Layers. 120 Count. 


-120 Count, 


Pirst' Layer, 



Finislied Case. 

Side 


Observe tlie alignment of the fruit. 
Plate 302. 
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Packing the Dump Half-bushel Case. 

2-2 Pack. 



2“2 Pack, 5x5 Layer Count. 
5 Layers. 100 Count. 


100 Count. 


Pirst Layer. 


Side 


Pinislied Case. 


First Layer. 


Pinisliecl Case. 

Side Top 



Packy 5 X i Layer Count. 
5 liuyers. 90 Count. 



90 Count. 


Observe tke alignment of tke fruit. 
Plate 303. 
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How, TO Fack the Dump Half-bttsoeu Case. 

24 Pack. 


[1 xNov., 1936 


690 



2-1 Paekj 7x7 Layer Goutifc. 
4 Layers. 84 Count. 


Finished Case. 

Top Side 



8 ' 


First Layer. 



'2-1 Pack,"" 7's h Layer Count. 
4' Layers. 78 Count. 



Finished Case. 

Top Sickf 


78 Count. 


fruit, from end to end, aeroas, and diagonally 


Plate 304. 
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How TO Pack the Bump Half-busiieu Case. 

2-1 Pack. 


Hirst Layer. ^inislied Case. 



2-1 Paek, 6x6 Layer Count. . '2^2 Count 

4 Layers. 72 Count. 


Hirst Layer, Pinislied Case, 



2-1 Pack, 6 x 6 Layer Count. (50 Count. 

4 Layers. 66 Count. 

Observe the alignment of the fruit, from end to end, across, and diagonally in 
the case. 


Plate 305. 
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PACKING THE DUMP HALF-BUSHEL CASE. 
First Layers, 2-1 Pack. 




2-1 Pack, 5x4 Layer Count 
4 Layers. 54 Count. 



2-1 Pack, 4x4 Layer Count. 
4 Layers. 48 Count. 


Plate 306. 
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How to Start the Second Layer of the Diagonal Oheok Pack. 



2-2 Pack. 



24 Pack 


Plate 307. 
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■ ^ .Packing Peaches for Export in Trays. 

18 inches long x 14|- inches wide x 3 inches deep, 



5-4 Pack. Single Layer. 
36 Peaches. 


5-4 Pack. Single Layer. 
32 Peaches. 



4-4 Pack. Single Layer. 
24 Peaches. 


A i)aek containing 28 peaches 
can also be done with slightly 
smaller fruit. 



4-3 Pack* Single Layer. 
21 Peaches. 


bTote how the fruit is wrapped in sulphite wrappers and 
woodwool. 


Plat® 308. 


nested in pads of 
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3-3 Pack. Single La.yer. 
18 Pack, 


Trajr finislied off by placing a 
layer of woodwool on the top 
of tbo packed ease. 



How to Pack the Dump Half-Bushel Case—3-2. 


Nectarines Packed 3-2. 



3-2 l\aok—0 Layers. Pinialied Case. 

7x6 Layer Count. 195 Count, 

195 Gonnt. 

Plate 309, 


Acknowledgment. 

Thanks are due to Mr. S. Smith, of Glen Aplin, for permitting 
the nse of his fruit for packing and photographing the packed cases 
and ti'ays illustrated. , 
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FRUIT MARKETING NOTES. 

JAS. H. GSEG-OEYj Instructor in Fruit Culture. 

A gain, unfortunatelj, we liave to comment on the eoiitiiiiied tlry 
weather. The quality of fruit has fallen off, causing big 
discrepancies in prices, as with tomatoes, for instance, for which prices 
are ranging from Is. 6d. to 10s. Prices on the various markets during 
the last week of October were:— 

TROPICAL FRUIT SECTION. 

Papaws. 

Brisbane: Locals, 2s. 6d, to 4s. a bushel; Yarwuii, 6s. 6d. to 
8s. 6d. a tropical fruit case. 

Melbourne^ 9s. to 12s. per tropical case; special coloured higher. 
Sydney: 6s. to 12s. per tropical case. 

Only solid partly coloured fruit should be sent to southern markets, 

I heard of a grower who has been picking his fruit green and 
leaving it in the heat, covered with bags, to push forward the ripening. 
This will only ruin the quality of the fruit so far as flavour, texture, 
and beeping are concerned. If difficulty is found in handling the crop, 
at least, keep the fruit cool if it is necessary to harvest fruit early* 

Granadillas. 

Few specimens of this fruit are being seen. The hot, dry weather 
renders it necessary to exercise extreme care when sending from the far 
north. 

Mangoes. 

These are coming on the market in increasing quantities. Prices 
have eased a Is. per ease. There is still room for a big improvement 
in harvesting and packing methods, in most eases no effort is made to 
protect the fruit. Growers considering sending mangoes to southern 
markets must remember that buyers there do not want the common 
type of fruit. Fruit removed from the trees with sticks, causing bruises 
is not popular. Prices will quickly decline if growers continue to send 
along green fruit. ' 

Brisbane Prices: 6s. to‘8s. a bushel. 

Pineapples. 

There is a great demand for good pines as supplies to market 
have been short. 

prices-— 

Brisbane Smooths: 7s. to 11s. 6d. per case; 2s. to 8s. per dozen. 
Eipleys, 10s. to 14s. per case; loose 3s. to 8s. per dozen. 

Melbourne: 12s. to 16s. per case. 

Sydney: 8s. to 12s. per ease. 

Selecting fruit a little less advanced in maturity than for the last 
'few months when sending south-is now" necessary., Be' sure to cool 
all fruit before packing;." 'Woodwool-instead of grass is' more than, ever 
necessary as' a packing material. , . , 
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Bananas. 

Tlie dry weather is alfecting quality. Prices;— 

Gaveiidisli— 

Brisbane: Nines and Eights 8s. to 12s. 6d. per case; Sevens 4s. 3d. 
to 11s. per case; Sixes 4s. 6d. to 9s. 6d. per case, l|d, to 6ch 
per do'zeii;.Lady Fingers 2|d. to 5|d. per dozen.' 

Melbourne: Eights and Nines 14s. to 15s.; Sevens 12s. to 13s.; 
Sixes 10s. to lls.j a few lines higher. 

Sydney: Nines and Eights 16s. to 19s.; Sevens 14s. to 16s.; 
Sixes 12s. to 14s. 

G'rowers are reconimended to take as many precautions as possible 
to keep the fruit covered and free from sunburn or bleaching. Cool 
thoroughly before packing, and now the hot weather has arrived tear 
the side papers to allow the fullest benefits from air eirciilatioii. 

Passion Fruil 

High values are ruling on ail markets up to 20s. per lialf bushel 
on the soxitliern markets, and 18s. in Brisbane being realised during the 
month. 

Brisbane: 6s. to 18s. per half bushel. 

Sydney: 8s. to 20s. per half bushel. 

Melbourne: 12s. to 18s. per half bushel. 

Ov\^ing to the dry spell causing bad setting and dropping these 
prices should be maintJiined for some considerable period. 

CITRUS FRUITS. 

Oranges. 

Qiiecmsland grov'ers have now practically finislied .n,iarketiiig tills 
season’s crop of oranges. Supplies are now coming in from New Soutli 
Wales. 

Prices, Small, 4s. to 6s., Choice, 7s. to 8s. 

Lemons. 

Lemons are not selling as freely as the weather would indicate.' 
One is reluctantly compelled to conclude that the increase in, Malted 
Milk consumption is having an effect on the sales output. 0,nly cured 
lemons are wanted on the market. Local, 4s. to 8s. per bushel; Gayndah, 
9s. to 11s. Gd, 

Tomatoes, 

Supplies of good lines are short, A wide discrepancy in the prices 
gives a good indication of actnal market conditions and the struggle 
on the part of some gro'wers to obtain a return' for their labours. 

Brisbane: Eipe, Is, 6d. to 4s.Coloured, 4s. to 9s.; Green, 3s. to 6s. 

There is still, by far, too much green fruit coniiBg oxi to the market 

Melbourne:' Large, sup plies of'Adelaide and West Australian fruit 
have dropped prices. Green, 6s. to 8s., repacked to 10s. 

" Sydney: Queensland fruit,'4s. to 9s. 
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Brisbane is well worthy of consideration as the best inarket at 
present as prices for good fruit compare more than favourably with 
other markets and the risk of damage, to any extent, in transit is not 
nun 

Stone Fruits. 

Cherries have made their appearance on the market and are selling 
at good prices, up to 16s. per case being realised for Stanthorpe and 
New Engiand fruit. When packing these and other stone fruit every 
care must be taken to guard against Brown Eot' infection. Cool the 
fruit in a clean place and use only new cases is sound advice. 

Apples. 

Southern apples are selling well on the Brisbane marketVictorian 
Jon,, 2 |- 23 , 11s. to r2s.; Rokewoods, 7s. to 10s.; G. Smith, 12s, to 15s. 
Democrat, 10s. to 12s.; Yates, 8s. to 12s. for 2-|. 

Southern growers -would do well to discontinue the sending of 
Jonathans over 2| inches to Queensland. Rome Beauty are also now' 
a veiy risky variety to send. Many lines of fruit would arrive in better 
condition if corrugated cardboard liners were used on top, bottom, and 
sides of the eases. 

Cucumbers. 

Brisbane, 6s. to 9s. Sydney, 6s. to 10s. Melbourne, 12s. to 16s. a 
btislieh 

Lettuce. 

Five pence to Is. 6d. per dozen. Greater use could be made of 
boxes for marketing. 

Beans. 

Brisbane, 10s. to 16s. per sugar bag. Sydney, 9s. to 11s. a bushel 

case. 

There is a good demand in Brisbane for all green vegetables. 

FEUIT TRAIN CHANGES. 

The Committee of Direction of Fruit Marketing has aimouneed 
that the fruit trains -will commence running on 23rd November, both 
on the main line and the Amiens line, and the. first Sunday train will 
eommenee on 29th November on both lines. Fast fruit trains will run 
each Tuesday from Roma Street to North Queensland until 29th Decem¬ 
ber, Commencing in the New Year the Tuesday fast train to the North 
will be eaneelled, and in place of it two fast trains weekly wdll leave 
Roma Street for Northern'centres'each Monday and Wednesday, com¬ 
mencing on 4th eTamiary. The Amiens branch line will have four trains, 
a week. 

The general manager of the Queensland Railways intends to use 
only CLP and Jumbo CLF wagons on the Northern fast fruit trains, 
which will start from Roma Street and will not be sent to the Granite 
Belt.' 
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BOTANY, 

llepUes selected from the outgoing mail of the Government Botanist, Mr. 

0. T. White, F.LB. 

BerrlgaE, 

A. M. H. (Ghmchilla)— 

The specimen represents Brcmopliila longifolia, the Berriganj quite a handsome 
shrub or small tree fairly -widely distributed in NC'W South Wales and 
Queensland, It is not known to possess any poisonous or harmful properties^, 
and is generally looked upon as a useful fodder. 

A Dangerous Plant —Oestrum ParquL 

Inqiqeer (BooTal). 

The specimens you send from a paddock in Booval have been, determined as 
from Cestrum FarquL This plant is poisonous to stock. According to 
Steyn in ^^The Toxicologj^ of Plants in South Africa/^ the leaves contain 
a toxic alkaloid parquin, which has a bitter taste. Steyn further states 
that the actions of parquin are similar to those of stryelinine and atriphine, 
and that the course of the disease is rapid, with the result that treatment 
is impossible. Oases of apparent poisoning by this plant have been recorded 
in -which the cows were normal at the night milking and were dead next 
morning. 

Plants from the South-West Identified. 

W. B. (Goondiwindi)— 

The specimens have been determined as follows:— 

(1) Agropyron soabrum, wheat grass, 

(2) Tliellungia advenaa, eoolibah grass. 

( 8 ) Tliellungia adfoena. 

(4) No seed heads. 

(5) Bau&us hrachiaim, native carrot. 

(6) Fanicwn prolutum, coolali grass. 

(7) Bichanthiufn sericeum, blue grass. 

(8) Astrebla lappaoea, curly mitchell grass. 

(9) Geranium Mssectum, wild geranium. 

(10) Bragrosiis setifoUa, a love grass. 

(11) Oxalis cornlmlata, sorrel. 

Baums bnwMatm (5), 5s the true native carrot as it belongs to the same genus, 
Baueus, as the cultivated carrot. The name native carrot or wild cain:ot 
is applied to a number of weeds with finely divided leaves in Queensland. 

Gerammm dissectum (9), the wild geranium, is often called wild carrot. It 
possesses a large fleshy root much relished by sheep. 

Eragrostis setifolia (10), love grass, is also called never fail,’^ a name, how¬ 
ever, applied to several grasses in Queensland. 

Oxalis corniffv^ita (11), sorrel, is sometimes confused, particularly in its young 
stages with the trefoils. It possesses a very acidulous flavour and we 
dp not think it is of much value as a fodder. ^ 

'"'Peiriwliili;!©. 

P. L, (Toowoomba)— 

The plant forwarded is Tima major, the periwinkle. The name periwiiikle is 
more often applied to this than it is to the pink or white variety that 
was mentioned in this Journal, namely Vinoa rosea. Vinca major, as far as 
' Imomi, does,not possess 'any of the properties of' the other species,' ,It— 

. the blue species—m common in cooler climates, the pink in warm., 
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General Notes 


Staff Changes and AppointmentSo 

Mr. 0, E. Mnlhearn, B.V.Sc.^ Government Veterinary Surgeoiij Department of 
Agriculture and Stock, lias been appointed xleting Director, Animal Health Station, 
Townsville, 

Mr,. E. C. Olive, Dairy Instruotor, has been transferred from Maryborough to 
Toowoomba, and Mr.' G. L. Moran, Dairy Instructor, from Toowoomba to Mary^’ 
borough. 

Constables C. li. Coop, E. W. G. Lake, and L. McErlean, of Jondaryan, Gilliat, 
and Goodna, have been appointed also Inspectors under the Slaughtering Act, 

Mr, E. W. Muugomery, Assistant Entomologist, Bureau of Sugar Experiment 
Stations, has been appointed Entomologist, Bureau of Sugar Experiment Stations, 
Department of Agriculture and Stock, 

The following trans.fers of insfieetors under the Stock, Dairy, and Slaughtering 
Acts, Department of Agriculture and Stock, have been approved:—^Messrs, J. T, 
Smallhorn, from Miles to Coolangattaj H. B. Eord, from Eavensbourno to Miles; 
T, K. Kelly, from Toowoomba to Eavensbourne; J. W. Moy, from Brisbane to 
Toowoomba; G. C. Sewell, from Willowburn to Ayr; A. Dick, from Ayr to 
AVillowbuni, 

Mr. T. Mee, Court House, Ayr, has been appointed CJiainnan of the Inkerman, 
Invicta, Kalamia, and Pioneer Local Sugar Cane Prices Board, vice Mr. A. M, 
Taylor, transferred. 

Mr. D. J. Kearney, Mining Eegistrar, Clonciirry, has been appointed also an 
Acting Stock Inspector. 

Messrs. H. G. Selby, J. H. Edgerton, O. Denaro, G. Oliveri, J B. Gill, P. Eiordan, 
L Ballini, jun., and E. Beccaris, of Moiirilyan, have been appointed Honorary 
Eaiigers under the Animals and Birds Acts 

Mr. B. II. Allen, Innisfail, has been appointed Chairman of the Goondi, 
Mourilyan, South Johnstone, and Tally Local Sugar Cane Prices Boards, vice 
Mr. W. Billie, transferred. 

Constable T. W, OT?>rion, Millaa Millaa, has been appointed also an Inspector 
under tho Blaughtering Act. 

Bureau of Sugar Experiment Stations Advisory Board, 

Begulations have been issued under the Sugar Experiment Stations Acts fixing 
the remuneration payable to members of the Sugar Experiment Stations Advisory 
Board, other than the two Government representatives, at £8 6s. 8cl per month, and 
providing for the ax>pointment of a successor when the office of a member of such 
Board becomes vacant. 

Mr. N. H. 'Wellard. (Mossman), representative of sugar-cane growers, has been 
appointed a member of the Sugar Experiment Stations Advisory Board, vice 
Mr. W. D. Davies, resigned. 

Canary Seed Hail Insurance. 

A regulation has been issued under tho Primary Producers^ Organisation and 
Marketing Acts' providing that the Canary Seed Board Hail Insurance Begulations 
shall have no force or effect in respect of canary seed planted during the year 1936. 

Plywood and Veneer Board. 

Begulations have been issued under tho Primary Produeers^ 'Organisation and 
Marketing Acts increasing the levy for the administrative expenses of the Plywood 
and'Veneer Board from 2-Jd. to 3a. per hundred feet face measurement of plywood 
and veneer delivered between the 1.7th October, 1936, and the 2ncl May, 1939. 

Provisional Maize Board. 

An Order in,Council has'.foeen passed under the Primary Producers^ Organisation 
and Marketing'Acts further exte'nding'the term, of the' Provisional Make Board for 
twelve months,' The present term expired on the 14tli October. ' 
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Rural Topics 


Ttie Living Future, 

And slie said: have heard it said that it -vvas our duty to saeriliee ourscdves 

for the men and women living in the world at the same time as ourselves; but 
I never before heard that we had to saerifiee ourselves for people tlmt are not 
bom. What are they to you'? You will be dust, and lying in your grave, before 
that time comes.’’ “If you believe in God,'^ she said, “why cannot you leave it 
to Him to bring good out of all this evil'? Does He need you to bo made a 
martyr of ? or will the world be lost without youT^ 

He said: “'"Wife, if my right hand be in. a hre, shall I not pub it out? 8hall 
I say, ‘God may bring good out of this evil/ and let it l,)iirn'l Tliat Gnknowii that 
lies beyond us* we know of no otherwise than through its manif(;station in our 
hearts; it w-orks no otherwise upon the sons of men than through man. And shall 
I feel no bond binding me to the men to come, and desire no good of beauty for 
them—I, who am what I am, and enjoy what I enjoy, because for countless ages 
in the past men have lived and laboured, who lived not for themselves alone, and 
counted no costs? "Would the great statue, the great poem, the great reform, ever 
be accomplished if men counted the cost, and created for their own lives alone? 
And no man liveth to himself, and no man dieth to himself. You cannot tell me 
not to love the men who shall ]>e after me; a soft voice within ,me—I know not 
what—cries out ever, 'Live for them, as for your own children.’ When in tlio 
circle of my own small life all is dark and I despair, hope springs up in me %vhen 
I remember that something nobler and fairer may spring up in the spot where 1 
now stand.”—Schreiner, Olive, the South African novelist, in "Troo|)er Peter 
Halket of Mashonaland” (Boston, 1897), jrp. 63-4. 




Rural and Urban FhilosopMes. 

Deeper, in niy opinion, than the dilferences between individualistic or Wmerj- 
fake economies and socialism, deeper even than the differences between cai^itaJism 
and communism, are those between rural and urban attitudes toward life. The 
fanner tends to think in terms of plants and animals, of birth and growth and 
death. The city man, on the other hand, tends to think in terms of wheels and 
levers and machines, or of buying or selling. Whereas agriculture is founded on 
life processes, particularly as influenced by soil and weather and the laws of 
inheritance, urban occupations are founded on manufacturing and commerce, and 
the activities are mostly carried on indoors. To the city child milk is associated with 
a bottle, not with a cow; an apple comes from a box, not from a tree; and these 
early impressions influence, I believe, the ideas of later life. 


As a consequence the farmer’s philosophy of life is primarily organic, whereas 
|;he city man’s philosophy usually is mechanistic. The farmer lives in a natural 
world, the city man in an artificial world. Because of his occupation the farmer’s 
thoughts are largely biological, whereas the city man’s thoughts are largely physical 
or economic. In farming the family is the economic and social unit—it is difficult, 
almost impossible, to farm without a wife, and children can help, with the work 
from about ten years of age onward. In the cities, on the 'other hand, the 
individual is the economic unit—a wife adds little, if anything, to the family 
income unless she works outside the home, in which case it is difficult to rear a 
family, and children involve expense, with little, if any, return, from birth till 
marriage. It costs generally two or three times as much to rear a child in the 
city as it does on the, farm. 


Perhaps because of the open air, and the contact with nature, perhaps because 
the farmer sees the stars at night and observes the progress of the seasons, perhaps 
also because of stronger family ties, farmers and farm women tend to think of the 
past and the future p city people, it seems to me, tend to think more about the 
present. Thrift has been called into question by many city people to-day; the 
workday, it is urged, should be shortened to six hours so that everyone will be 
employed, and children by some axe considered a luxury to be indulged in only by 
people of ample means. Granting that parents should feel a keen sense of 
responsibility in bringing children ^ into the world; the fact remains that the 
philosophy of life which is popular in the cities to-day leads to the disintegration 

social deeay.—From “Farming m a Life Work,” 
tJ.S.D.A. Ext. 8er. Cir. 244, by Baker, O. E., October, 1935, p. 6. 
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Treatment for Milk Fever. 

Since the . discovery of udder infia.tion for the treatment of milk fever, tills 
.disease has had few^ terrors for the dairy farmer, hut it is considered that a few 
notes on it, describing the precautions to be observed in udder iiiflatioii, some 
of the undesirable eonseqiienees that may follow, and recent advaiieeB in treatment, 
may be of interest. 

ITsiially the condition has been present some time before treatment is applied, 
and the affected beast will be down and more or less unconscious. 

The udder should be wiped clean with a, clean damp rag, and then a clean towel 
should bo placed under the udder to prevent, contamhiatioii of the organ from the 
soil. The beast should then be ju’opped up on its breast Ikiuc in as natural a 
]>OHitioii as possilile, taking care that the hind logs ar(', In a normal position ami 
not causing undue pressure to be exerted on the udder. In very advanced eases, 
this may not always be possible but it should be attoiupted. 

Strip the udder of any milk present and then commence inflation with, a teat 
syphon. Each quarter is inflated firmly and the teats are tied off’ at the bottom 
witli clean tapes to prevent the escape of air. The udfler should then be gently 
massaged to fully distribute the air throughout the organ. The tapes should be 
removed about lialf-an-liour after their application. If no improvement is noted 
after three hours the inllation should be repeated. The most uiiclcsirablo after 
effect that may follow treatment by udder inflation is mammitls. To avoid this 
the following precautions must bo observed:— 

(1) The teat syphon used should I)e thoroughly sterilized before use by boiling, 

(2) Takq every precaution during inilation that the teat syphon does not come 
in eontaet ■with any (“ontaminntioii; should it occur, imin'erso the syphon in 
boiling water before continuing its use. 

The al>ovo '|,)reeaiitions are against the possibility of introducing any infection 
into the healthy udder. 

(3) If a quarter of a, cow being treated with milk, fever is affx^ffed with 
mammitis, or has been so affected at any time, that quarter should bo the last 
inflated, and following rise on that quarter, th-c teat syphon must be thoroughly 
sterilized by boiliug before being used again. 

The necessity for sueli a precaution is obvious. 

Despite the fact that tln,^ majority of l)easts treated l:>y luldcr inllation record 
an uneventful recovery, it lias beem. found that better xxsults are obtained by the 
sxibcutaneous (under tlio skin) injections of a substance known as calcium* boro 
gluconate. It is well known that in. milk fever the ea.lcium content of tlio lilood 
drops considerably and the injection of ealeium boro gluconate aims at restoring 
the lost ctiU'ium balaiu'c, In addition to being a more convenient troi'itnient, other 
advantages it possesses over ndder inflation are tliat there is no, risk of introducing 
or spi’cadiug* mammitis, I'ocovxry is more rapid, relapist's are less likely to occur, and 
tho method may also be used a.s a preventive. The drug is put up in convenient 
form commercially, and the local chemist will he able to advise where to get it. 

The drug is usually issued in cartons eoiitainiug 2| oz., the contents are 
dissolved in 10 oz. of hot %vater recently boiled and then allowed to cool to l>ocly 
tempera.txire before use. 

Tho dose given is sufficient for one treatment, and shouhl bo injected under 
the skin at various parts of the body—do not inject all the solution in one 
place. The usual precautions are taken regarding sterilization of the syringe ami 
needles, and antisc;ptie proeantions at injection. 

It has been found that repetition of the dose is rarely necessary. 

S’ome cows arc known to be more siibjeet to milk fever than others, and in 
such cases it has been found advisable to ■ give an injection immediately after 
calving, followed Iiy a. second injection about twenty hours later. For these 
inJcctionB, the dose should be half that used for curative treatment. 

Whatever tlie method of treatment adopted, it is advisable: to cover the 
animal with' a rug, and in no eircumstanees should tho' beast be drenched, as, 
owing to the pai'alysis extending to the throat, the cow is unable to swallow, and 
.any liquid forcibly given will find its way to tbe lungs and set up a penumonia 
that almost invariably proves fatal. ; 

When tho treated cow gets to her feet, it is advisable that some definite 
form of after treatmexxt should be adopted. The udder should not be interfered 
with for at least twelve hours after the cow has risen, and milking ^^dry^^ must 
be "avoided.. Small quantities of,, milk should'be drawn; off at'frequent intervals 
on the following' day, and the diet should be 'restricted, " 
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Slieep Nasai Fly* 

During the spring and summer montlis^ graziers in many parts of the State may¬ 
be puzzled for an explanation as to -vvlij their sheep, for no, accountable reason, 
suddenly gallop round the paddock or stand in bunches with their faces buried 
in each other ’s wool or held very closely to the* ground. If such a group is closely 
watched the attitude of the animals will be seen to be due to the presence of a 
somewhat drab, stout, greyish fly, which is frequently to be observed during this 
time of the year resting on the fly screens and water tanks around the homestead. 
This is the sheep nasal fly, which lays its maggots on the edges of th© nostrils 
of the sheep. The reason for the animal's endeavour to protect its nose by burying 
it in its neighbour's wool or in the soil is therefore readily understood. 

These maggots, after they have been laid by the female, crawl up the sheep's 
nostrils and into the communicating eajviities. Here they remain for several 
months. Being provided "with a pair of stout hooks in the region of the mouth, 
they attach themselves to the lining of the nostrils and cause the secretion of 
much pus-charged mucous, on which they feed. The condition in sheep knows as 
^tenotty nose" is due to the presence of these maggots^ which may^also he respon¬ 
sible for such a severe irritation that the infested animal loses condition. 

Control of the sheep nasai fly is not at present very effective, but much good 
can be done by daubing the animals' noses at frequent intervals with Stockholm 
tar. This procedure should be especially carried out during the period October to 
January, when the flies are most numerous. 

Field Peas Sold as Peas for Human Consumption. 

Following complaints made to the Department of Health and Home Affairs 
with respect to the fact that certain peas sold for human consumption turned black 
on cooking, investigational wmrk was carried out and the following summarises 
the conclusions arrived at. 

Eating peas, when boiled in water containing bicarbonate of soda—apparently 
a common practice—may be partially disintegrated if very young, but they do 
not change colour. 

Field peas, when boiled in water containing bicarbonate of soda, turn black 
or nearly black in colour. 

Pea grow’-ers are therefore warned not to forward to market, for human 
consumption, any peas picked from plants bearing coloured flowers (fleld peas)-. 
Only peas picked from plants bearing white flowers (eating peas) arc likely to 
meet with approval for this purpose. 

Control o! White Louse of Citrus, . 

White louse of citrus occurs throughout the State, and although temperature 
does not appear to be an important factor determining its abundance, there 
seems to be reason for believing that it prefers dry climatic conditions, AH 
portions of the tree are subject to attack, but infestation generally starts on tho 
trunk near ground level and spreads upwards. The male scales are a very 
conspicuous white colour, and as they are much more numerous than the female 
scales, a colony of this species produces a white appearance on the infested 
surface which has led to its being given the quite appropriate name of whit© louse. 

It is not a difficult insect to control, but growers should remember that 
vigorously growing trees are much less susceptible to attack than trees in poor 
health. The health of infested trees should, therefore, be attended to in order 
to reduce susceptibility, and whatever adverse factor is impairing their healtli 
should be eliminated so far as practicable. 

Spraying with lime sul|)hur or resin-eaustie soda-flsh oil gives a very good 
control of white louse. Control is generally best accomplished by ^>spraying 
in the late winter just before blossoming, using lime-sulphur at a strength of on© 
to twelve. The preference for lime-sulphur is based very largely on th© fact 
that its application is attended by other beneficial results in addition to establishing 
Control of' white louse. o 

men^the correct time for spraying has arrived certain late-maturing varieties* 
e.g., the Valencia Late, may still be carrying fruit. This does not leaUy matter 
^ry much because usually only the inside parts of the tree require spraying. 
However, should the harvesting of the crop have been completed, then it is desirable 
that the whole tree be sprayed. ■ 

Fumigation with hydrocyanic acid gas also gives a good control of the white 
louse, ana can be employed against it when conditions render fumigation practicable. 
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Tiie Brown. Vegetable Weevil* 

During tlio inontlis of July, August, aud Septeuiber mainly, the plants in 
market and lionie. gardens are liable to attack . by a small insect known as the 
brown vegetable weevil. The plants principally affected are the vegetables, in- 
eluding beetroot, carrot, lettuce, mint, potato, radish, tomato, turnips, and water¬ 
cress; tobacco seedlings and' cineraria have "also been recorded as hosts and 
among the weeds the insect feeds mainly on the cape weed. Botli the larval or 
grub stage and also the adult weevil feed on the plant tissue, wdiile the pupal stage 
uecurs in the soil. The larva, when full grown, is pale green in colour with a 
brown head, soft bodied, and about half an inch in length. The adult is a small 
weevil about one third of an inch long, brownish in colour, usually with a paler 
•oblique stripe on each wing cover, forming a wide V-shaped mark on the back. 
The head is produced into a trunk or snout typical of the vreevils. 

The adults feed mainly by night, sheltering in ■ the soil during the day, but 
the grub stage remains on the foliage, usually on the under side of the leaves, 
.or sheltered at the leaf bases. The insects injure plants such as potato, tomato, 
tobacco, and lettuce by chewing holes into the leaves, and in cases of extreme 
infestation cause complete defoliation. On the tuberous root crops, such as 
carrots, turnips, and radishes, as well as the ordinary foliage injury, the insects 
feed on the young centre growth, and also burrovr into the tops of the fleshy 
roots. Where infestation is heavy the tuberous roots may be riddled. 

Control of the insect on crops such as potatoes may be obtained by the use of 
arsenate of lead, applied either as a spray or as a dust. Similarly, young tuberous 
crops may be so treated ia the early stages. Difficulty, however, arises with the 
tuberous crops as they grow, and likewise at any stage in the growth of plants such 
as lettuce, owing to the danger from any i^oisonoiis residue of the insecticide. 
A generaH practice in these cases is to apply a bait, the attractant being the cut 
tops of ]dants such as totnatoes that have passed the productive stage, or cape 
weed. This plant tissue may be dipped in an arsenate of lead solution or dusted 
wi.th arsenate of lead powder, and it is then distributed among the plants to be 
protected. Preferably, the cut tops should be x>^^^tly buried at intervals between 
the crop rows, the distribution taking place in the late afternoon. Old plants or 
weed growtli in which the insects are breeding or sheltering should be cleaned up and 
destroyed, and infested ground should bo cultivated during the winter and spring 
at a time chosen so as to disturb and destroy as many piipm as possible. 

Farmers* Wool Scheme. 

It is felt that the benefits to be derived by the owner of small doeka. from the 
farmers* wool scheme are not sufficiently recognised and made use of. Briefly 
described, it is an endeavour to get full market values on bobaJf of the farmer for 
parcels of wool which, if sent straight to the brokers in bags, butts, and bales 
would be sold either as star lots, or, in tho case of bags, by j'lriv'ate treaty. The 
Department receives wool from farmers owning less than 1*500 sheep, and for o 
small charge classes it into lines of similar wool, thus getting the farmers* 
lines into the big catalogues and participating in the competition of all buyers. 

At last February’s sale in Brisbane the average price for 50,000 bales was 14.9 
pence per lb., a consignment of farmers* wools numbering 107 bales, classed and 
sold by the Department, averaged 14.8 pence per lb. 'When it is understood that 
wool arrives in bags,^ butts, fudges, &c., the value of this scheme to the small 
grow’er should be readily realised. As it is sometimes necessary to hold wool for con¬ 
siderable periods, an advance of 60 per cent, of the estimated value of the wool 
is paid to farmers, without interest, on receipt into store. With the exception of 
removing wet stains and keeping locks and bellies separate, no treatment of' the 
wool by the farmer is necessary. The whole of tho sidrting and classing is don© 
by the Department. 

BaHana Marketing* 

In the fruit market at present it noticeable that immature bananas are 
being sent from many centres. The higher prices prevailing just' now, no doubt, 
are an inducement to 'market immature fruit. Growers are advised during the cooler 
weather to allow their bunches to hang as long as possible before cutting, in order 
to give the fruit every dianee of filling satisfactorily. 

Ferslmmon Varieties, 

Persimmons grow and fruit exceptionally well on thfe Dpper Tableland of 
North Queensland. ^Care should, however, be exercised in selecting suitable varieties. 
Whilst ^ ^ Tanenashi * * is undoubtedly of outstanding quality in the district its 
early ripening renders it susceptible to fruit fiy attack, '^Dia dia maru,** which 
ripens in May, is probably one of the most' suitable varieties, 'as in normal seasons' 
It'is S'Ufficiently late to escape tho' W'drst ' period of fiy incidence. 
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Orchard Notes 


DECEMBER. 

THE COASTAL DISTRICTS. 

T he planting of pineapples and bananas may be continued, taking care that tlie 
ground is properly prepared and suckers carefully selected, as advised previously 
in these Notes. Keep the plantations well worked and free from weeds of all kinds, 
especially if the season is dry. New plantations require constant attention, in order 
to give young plants every chance to get a good start; if cheeked when young they 
take a long time to pull up and the fruiting jKudod is considerably retarded. Small 
areas well worked are more profitable than largo areas indifferently lookod^ after, as 
the fruit they produce is of very much better quality. This is a very important 
matter in the ease of both of these fruits, as with the great increase in the area 
■ under crop there is not likely to be a profitable market for inferior fruit. Canners 
only want first-class pines of a. size that will fill a can, and cannot utilise small or 
inferior fruit, except in very limited quantities, and even then at a very low price. 
Small, badly filled bananas are always hard to quit, and with a well-supplied market 
they become unsaleable. Pineapifie growers, especially those who have a quantity of 
the Ripley Queen variety, are warned that the sending of very immature fruit to the 
Southern "markets is most unwise, as there is no surer way of spoiling the market for 
the main crop. Immature pineapples are not fif for human consumption, and should 
be condemned by the health authorities of the States to which they are sent. 

Citrus orchards require constant attention; the land must be kept well worked 
and all weed growth destroyed. Spraying for scale insects should be carried out 
where necessary. Spraying with fungicides should have already been carried out 
where necessary, and, except in the case of a heavy infestation with black spot or 
browm spot of the Emperor mandarin, no further applications of copper sprays 
should be required. A close lookout must be kept for the first indications of 
and as soon as it is discovered the trees should either be dusted with 
sulphur or sprayed with lime sulphur. Borer should bo looked for and destroyed 
wherever seen. 

Early grapes will be ready for cutting. Handle carefully, and get thorn on to 
the market iix the best possible condition. A bunch with the bloom on and every 
berry perfect will abvays look and sell well, even on a full market, when crushed 
and ill-packed lines are hard to quit. 

Beaches, plums, papaws, and lemons will be in season during the month. Beoj 
that they are properly handled. Look out for fruit fly in all early-ripening stone 
fruit, and see that none is left to lie under the trees to rot and thus breed a big 
crop of dies to destroy the mango crop when it ripens. 

Look out for Irish blight in potatoes and tomatoes, and downy and powdery 
mildew on melons and kindred plants. TJse Bordeaux or Burgundy mixture for 
Irish blight and downy mildew, and sulphur dust or lime sulphur spray for powdery 
.mildew. 

THE GRANITE BELT, SOUTHERN AND CENTRAL TABLELANDS; 

ABLY ripening apples, plums, apricots, peaches, .and nectarines will be ready for 
marketing during the month. They are nnsatisfaetory lines to handle, as the old 
saw Early ripe, early rotten’’ applies to all of them; "in fact, the season of any 
particular variety is so short that it must be marketed and consumed as quickly a’s 
possible. All early ripening deciduous fruits are poor carriers and bad keepers, as 
their flesh is soft and watery, deficient in firmness and sugar, and cannot, therefore, 
be sent to any distant market. The available markets are quickly ovei^-siipplied with 
this class of fruit, and a glut takes place in consequence. Merchants frequently 
make the serious mistake of trying to hold such fruits, in the hope of the market 
improving, with the result that, instead of improving, the market frequently becomes 
more and more congested, and held-over lines have to be sent to the tip. There is 
only one way to deal with this class of fruit, and that is to clear the mtokets daily, 
no matter what the price, and get it distributed and into consumption as rapidily as 
possible hy mens of barrowmen and hawkers. Most early ripening fruits are useless 
for preserving in any way, their only value being what they will bring for consump- 
Hon fresh. This being so, it is only a waste of time and money to forward 

immature, undersize, and inferior fruit to market, as it is not wanted, and there 5s 









1 NOV.j 1936.] QIJEBNSIiAND AGRIOULTUBAL JO'OBHAL. 


707 


no sale for it. It slioiild never have been growii^, as it is frequently only an expense 
to tlio producer^ besides which, .iiidess the fallen or over-ripe fruit is regularly and 
systematically gathered and destroyed in the orchard, it becomes a breedmg gTotiiid 
for fruit fly and eodlin moth, as w'dl as of fungi, such as those producing tiu 3 "brown 
and ripe rots. Early ripening fruits sliould, therefore, be carefully graded for size 
and quality, handled and packed with great care, and nothing but choice fruit sent 
to market. If this is done, a good i>ric,e will be secured, but if the w'liole crop—good, 
bad, and indifferent—is rushed in to the local markets, a serious congestion is bound 
to take j)lace and large quantities will go to w'aste. 

Orchards and vineyards must ]:)e kept in a state of perfect tilth, especially if the 
weather is dry, so as to retain the moisture necessary for the development of the later 
ripening fruits. Wliere citrus fruits arc grown, an irrigation should be given during 
the month if water is a,vailable for this purpose, excepting, of course, there is a good 
fall of rain suflicieiit to provide an ample supply of moisture. 

Godlhi moth and fruit i!y must receive constant attention and be kept under 
control, otherwise the later-ripening fruits are likely to suffer severely from the 
depredations of these serious pests. 

Grape vines must be carefully attended to and sprayed where necessary for Idaek 
sp)ot or downy mildew or sulphured for oidium. 


WIDE GATES—MOVEABLE CENTBE POST, 

On farms where implements of unusual width have to be moved from paddoedv 
to paddock the ordinary gate is not wide enough, to get them through. To provide 
extra wide gates everywhere would be inconvenient, owing to the trouble of handling 
such heavy gates at all times, Tlie necessary width may bo secured, how'ever, by 
having two gates of ordinary width with a centre post betw^een. This centre post, 
in place of being planted immovably in the ground, is soi fitted that it can be taken 
away easily when required, and replaced in a few minutes after the implement has 
passed througli. 



Plate 310. 


Instead of a sunken oil drum filled with concrete, and with a socket moulded 
in the concrete to receive the post, the American farmer plants two stub posts with 
the tops flush with the surface of the ground, as illustrated. The centre post is 
squared off at the bottom and fitted with an angle hook, which hooks into an eye 
on the top of one of the stub posts. A heavy iron brace is fastened to the top of 
the movable post with a bolt and a steady-pin, the other end of the brace being 
curved to fit into an eye on top of the second stud post. ■ When it is desired' to open 
the.gate to the full'double Width the bolt is unscrewed,'when it is easy to bend the 
post over and unhook it from its supports. This idea was contributed by a tmtm* 
pondent to The Prairie Earmer'^ (tJ,8.A,). 
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Farm Notes 



DECEMBER. 

A lthough November is regarded generally as the best period for planting tlie 
main maize erop^ on account of the tasseling period liarmonising later on with 
the summer rainS;, December planting may be carried out in districts where early frosts 
are not prevalent^, provided a known quick maturing variety of maize is sown. 

To ensure a supply of late autumn and winter feed^ dairymen are advised to 
make successive sowings of maize and sorghums, to be ultimately used either as green 
feed or in the form of ensilage. The necessity for such provision cannot be too 
strongly urged. Farmers who have not had any experience in building an ensilage 
stack can rest assured that, if they produce a crop for this purpose, information and 
instruction on the matter will be given on application to the Under Secretary for 
Agriculture and Stock j also that, whenever possible, the services of an instructor 
will be made available for carrying out a demonstration in ensilage-making for the 
benefit of the farmer concerned and his immediate neighbours. 

In districts and localities where supplies of lucerne are not available, sowings of 
covsrpeas should be made, particularly by dairymen, as the lack of protein-yielding 
foods for mileli cows is a common cause of diminished nidk supplies and of unthrifti¬ 
ness of animals in dairy lierds, Co'wpeas and lucerne can be depended upon to supply 
the deficiency. The former crop is hardy and drought-resisting. When plants are 
to be used ak a fodder, it is customary to commence to feed them to stock wdien the 
pods have formed. Animals are not fond of cowpeas in a fresh, green state; conse¬ 
quently the plants should be cut a day or two before use. Economy is effected by 
chafing beforehand, but the plants can also be fed whole. Chaffed in the manner 
indicated, and fed in conjunction -with green maize, or sorghum, when in head, in the 
proportion of one-third of the former to two-thirds of the latter, a well-balanced 
ration is obtainable. Animals with access to grass land will consume from 40 to 
50 lb. per head per dayj a good increase in the milk flow is promoted by this 
succulent diet.: The plant has other excellent attributes as a soil renovator. Pig- 
raisers will find it invaluable also, 

A great variety of quiek-growung catch crops, suitable for green fodder and 
ensilage purposes, may also be sown this month, notably Sudan grass, white pan!cum, 
giant panicnm (liberty millet), Japanese millet, red and white French millet. Well 
prepared land, however, is required for crops of this description, which make their 
growth within a very limited period of time, French millet is particularly valuable 
as a birdseed crop, the white variety being more in favour for tliis purpose. 

Successive sowings may be made of pumpkins, melons, and plants of this 
description. 

Cotton areas which were subjected to a thorough initial preparation, thereby 
conserving a sufficiency of moisture for the young plants, should now be making good 
headway and sending their taproots well down. Keep down all weed growth by 
scarifying as long as the growth will admit of horse work. 


'Publication Received—“ The Internal Parasites and Parasitic Diseases of Sheep: 

Their Treatment and Control/’ by I, Clnnnies Ross, D.¥,Sc., and H. M. 

, Gordon, B.V.Sc.; Angus and Robertson, 25s. 

The appearance of this book will be gladly welcomed by all of those interested 
in the sheep industry in Australia. Both the authors are well known and are 
recognised as the two foremost authorities on worm diseases in sheep in this 
country* The matter is well put together, very up-to-date, and well printed and 
is chiefly concerned with the life histories and control of the various species of 
worms under such conditions as exist in Australia. The book is amply illustrated 
and the numerous photographs of the various species of worms, all natural size, 
greatly assist the authors^ endeavour to make the matter understandable to the 
layman. Both the authors and the publisher are to be congratulated on the produc¬ 
tion of an excellent work which should prove a very valuable acquisition to the 
library of every veterinarian, stock inspector, and sheep owner.—F.H,8.B.. 
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OUR BABIES. 


IjTider this heading a series of short articles hy the Medioal and N'wrsing 
Staffs of the Queonslamd Bahy Climes, dealing ivith the care and general welfare 
of haMes, has been planned in ths hope of maintainirig their health, increasing 
their happmess, and decreasing the number of avoidable deaths^ 


HANDLING BABIES AND GOOD MOTHERORAPT/' 

^IIB writer was travelling in a public carriage and could not lielp 
^ observing a young mother carrying a baby, and was disti^essed with 
what she observed. The mother was accompanied by an older woman, 
apparently a friend. During the journey I sat near the two, so was 
able to watch the way the mother handled the baby, and could not avoid 
overhearing some remai*ks passed between the mother and her friend. 

The baby was obviously very young; it looked tq be only two or 
three weeks of age, and it crossed my mind the mother and baby might 
just then have been discharged from the nursing home; otherwise I 
wondered why one so young was being taken about at that hour. Also, 
it was a little baby; by that I mean it appeared to be smaller than 
the infant of average size, and might have been about 6 lb, or so in 
weight, "What caught my .attention' and 'distressed me on the baby^B 
behalf was the'fact that the mother evidently knew so little about holding 
the baby or allowing it to rest. She held it upright against ■ her,' and 
patted it vigorously without ceasing. After many futile attempts' to 
cJose its eyes and sleep, the baby protested (rather' feebly, I thought), 
so its position was changed, but the patting continued. Fortunately 
for the little one, it feel asleep in spite of the treatment, and was 
allowed at last to rest in a comfortable position reclining on its mother 
am, when I was relieved to see that at last the patting had ceased. 

It is not my intention to be critical of the young mother. She no 
doubt loved the baby, and the patting and caressing she bestowed upon 
it were the means she used to express her feeling for her infant. But 
she was sadly in need of some teaching in mothercraft. 
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No woman is a natural-born mother; she must learn her professi,on: 
just as any other iiidhddual must learn the profession whieli tliey 
intend to follow. And why should not a .mother, whose profession is 
above all others, learn it perfectly, and not experiment on her first 
baby (probably at the expense of the {?.hildts, welfare), when she can 
so easily obtain skilled help and advice from women who liar^e made a 
study of the ^^eare of baby^’? How many little babies miglit be spared 
the iinneeessaiy sufferings inflicted upon them through ignorance under 
the false name of love I 

When the older wnman wavS saying good-bye to the mother as she 
prepared to leave the tram, after discussing how long the delay had 
been in getting the baby to sleep daring the afternoon, she advised the 
mother to ‘"'pop baby right into bed when she got home and allow her 
to liaNe her sleep out. ’ As it was then after 5.30 p.ni. I wondered wlien 
the tired-looking little mite wonld wake for her food, and if she would 
have to wait for it until she did wake up. 

^‘‘Rest and sleep are certainly included in baby^s essential needs, 
and baby must have enough of both if he or she is to grow to adult life 
with a sound nervous system. Remember tliei^e are 11 other essentials 
as well. '‘Food^’ is one and ‘ A'egnlarity’’ another, and ^^iudicioiis 
handling’’ yet another. 

Baby must have ^^food” if she is to grow, and if she is small, as 
this baby was, and does not get sufficient food she will become more and 
more sleepy, with consequent loss of vitality through lack of food. 
Now the importance of ' A'‘eguiarity” is that baby is trained to sleep for 
a definite length of time at the same hours each day, and so a rhythm 
is established in the daily life., The same applies to ‘^feeding times’’ 
and all other times for doing things. Baby either wakes or is wakened 
for feeding at the Ksanie time eaeh day, and. so a certain number of feeds 
are ensured each day and a regular space of time between to allow 
the digestive organs to do their work and rest a little before another 
meal has to be dealt with. 

I cannot help hoping that this article may come under the eye of 
the mother for whose baby I have been moved to write it, and that her 
love is great enough to help her appreciate the few points I have tried 
to make clear. 


m THE FARM KITCHEN. 

RHUBARB AS DESSERT. 

Rlmbarfe Jellies. 

Half-fill some large glasses witli steamed or stewed rhabarb, well cliilled. 
Cover witb a layer of custard sauce. Whea set, decorate with sliced banana. Make 
a milk rhubarb jelly from a packet of lemon jelly crystals, mixed according to 
instructions on packet, but using half a pint of rhubarb juice and water and half a 
pint of custard sauce instead of a pint of water. Turn out. Fill centre with 
stewed or steamed rhubarb. 

Rhubarb and Sago Mould.. 

Take ^ lb, rhubarb, 6 oz. sugar, ^ lb., sago, 2 cupfuls water. 

First simmer the rhubarb in one cupful of water for ten minutes. Then soak tlie 
sago in the remaining cupful of water for the same time. Add sago and sugar to 
rhubarb, and simmer ten minutes longer. Pour into wet moulds. Turn out when 
set, and serve with custard sauce or whipped cream. . . 
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Hlmlarls Cream* 

Take 1. lb. rliiibaxb, 3 cloves, l-mcli leiigtli stick eiiiiiana)ii, 11- cupfuls sugar, 
I cupful wliipped creamy grated rind and juice 1 lemon. 

Wipe and eliop rhubarb, then add lemon rind and juice, cloves, and ciiinanioii. 
Place in a pan and cook until tender. Remove cloves uikI eiiinamon. Add sugar, 
and eontmue to simmer until reduced to a thick puree. Allow to cool, then fold 
in the whipped cream. Serve in glasses lined with sponge fingers and place a glace 
cherry and leaves of angelica, on top for decoration. 

Sussex Rhubarb Tart. 

Take 3 cupfuls rhubarb, 1 teuspoonful butter, 1 cupful castor sugar, 1 o/, flour, 
1 lb. plain pastry. 

Wipe and chop rhubarb into equabsized pieces. Sift sugar and flour into a, 
basin. Line a low pie-dish with |)l{un pastry, and spread it evenly with half the 
flour and sugar. All rhubarb. Pour over remainder of flour and Ksugar. Dal) 
with butter. Brusli edges of pastry with cold water, then pla(^e pastry (ro\'er on top. 
Decorate and bake i‘rom forty to forty-five minutes in a quick oven. 


Rhubarb Flan, 

Talce fl oz. short pastry, 3 cupfuls sliced rhubarb, 1 cupful castor sugar, ,1 oz. 
gelatine, 2 tablespoonfuls cornflour. 

Roll pastry to one-eighth of an inch thickness, and line a greased pie ])late, or 
sandwich tin, neatly. Ornament tlie edges !ind prick l»ottom with a fork. j\l,ix tlie 
cornflour lightly with rhubarb, then stir in sugar. Cook in a double boiler till 
tender. Drain and arrange in )>astry case. Bake in a liot oven for fifteen to 
twenty minutes, then redtum the heat and finish cooking. Dissolve gelatine in syrup. 
When* beginning to sot, pour over the fruit. 

Rhubarb Meringue. 

Take 1 lb. rlii:il»arl), 8 oz. castor sugar, 4 eggs, 1 lemon. 

Steam chopiKid rlmbarl) with half the castor sugar until tender. Strain off 
the juice into a bowl, and rub through a wire sieve. Return juice to pan and 
simmer down to a gill, tlnni add to the rhubarb puree. M'ix in the lightly-beatf*!! 
(!gg«yolkB, and add gratcMl lemon ivind. I*onr the mixture into a. fireproof dish, atul 
bake for half an liour. Beat the egg-whites to a stitl* froth, fold in remainder (»f 
castor sugar, and sprca,d this evenly over the l)ako<l sweet. Eetiiru dish to the 
oven until the meringue is set. 

Scalloped Rhubarb 

’'Jhiko 3 cupfuls rlrubarb, 1 cupful castiir sugar, 2 cupfuls soft ]>rcadcnim!)H, 
1 lemon, | teaspoonful grated nutmeg, -.i cupful water, 2 tabiespoonfuls fh’esh butter, 
d teaspoonful ground cinnamon, grated orange rind to taste. 

Melt thC‘ blitter and mix with the crumbs, mix sugar, spice, grated lemon rind, 
and orange to taste. Put quarter of a cupful of crumbs in tlie bottom of a fireproof 
dish, then add half the rhubarb. Sprinkle with half the spiced sugar, tlien cover 
with another quarter of crumbs. 3?ut in remainder of rlmbarl), sprinkle witli 
remainder of spiced sugar, mix together lemon juice and water or half lemon juice 
and 'half orange juice’.and water, sprinkle over dish, put remainder of' buttered 
crumbs on top, cover closely. Cook three-quarters of an hour in a moderately hot 
oven, then uncover and l)rown quickly. 

Rhttbarb^ Custard Pasty. 

Take i lb. shorterust, 2 level tabiespoonfuls cornflour, teaspoonful salt,'2, table* 
spoonfuls cold water, 2 cupfuls rhubarb, 3. cupful boiling water, 1 egg, 1 cupful 
sugar, . , ' - ' 

Mix the cornflour to a smooth paste with the cold water, Add boiling water. 
Cook hntil mixture thickens. Stir in rhuharb, chopped very fine, and stir oceusionally 
until mixture boils. Cover and allow to cool. Line a deep pie-dish with the short 
crust. Beat an egg until light, then beat in sugar and salt. Stir into rhubarb 
mixture. Pour mixture 'into prepared pie-dish. Bake until crust is done—In 
about half 'an flour,' The lighter the egg is beaten, the better. If liked, the 'rhubarb' 
mixture can be flavoured with lemon juice or a little preserved ginger. 
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Blwibarb Betty 

Take 1 pint rliiibarb, 1 lemon, 1. orange, 7 o/.. sugar, 2 tablcspoonfills dessieated 
eoeoaiiiit, 5 oz. breadcrumbs, 2 oz. butter. 

Wipe some liiubarb and cut it hi small pieces, tlien measure it. Melt tiie 
butter, and mix it with, tlie breadcrumbs. Grate the rinds of tlic orange md 
lemon and squeeze out the juice and mix it mtli the eocoaniit. Place about one-third 
of the breadcrumbs in a buttered dish, add half the rhubarb and sprinkle it with 
half the sugar. Add lialf the cocoanut wuth the fruit rind and juice. Add another 
portion of breadcrumbs, and remainder of fruit, sugar, and cocoanut, then cover 
it with remainder of the crumbs. Cover the inulding with a buttered paper and 
bake it in a moderately hot oven until the rhubarb is soft, then decorate it with 
pieces of lightly-cooked rhubarb. 

Rlmbarb Ginger Pudding. 

Take lb. self-raising flour, 2 level teaspoonfuls ground giugor, 4 oz. suet, 
water to mix, § bundle rhubarb (or sufficient to fill the basin), 2 tablespoonfuls 
brown sugar, 1 level teaspoonfui ground ginger. 

Wipe rhubarb sticks, remove the green leaves and tips, and cut the rhubarb 
into short lengths. Sift the flour with 2 level teaspoonfuls of ginger. Chop' the 
suet finely and add it, then mis! all to a pliable dough with cold wvater. Put 
barely one-third of this dough aside for the top of the pudding, the remainder 
roll to a round shape about one and a-half times as large as the top of the pudding 
basin. Grease this and line it with crust. Put in half the rhubarb, then add the 
sugar, mixed with 1 level teaspoonfui of ginger. Pill up with rhubarb, and add a 
little water. Boll out the remaining piece of crust and cover the pudding, dampening 
the edge to^ make it adhere. Cover it with a greased paper and floured pudding 
cloth. Put it into a pan of boiling, water and boil for about two and a-half hours. 


HAVE YOU AHY SPABE TIME ? 

The day^s work is done, dinner is over, and you^re tired. There is still an 
hour or so before bedtime. What will you do? Switch on the radio maybe, l)iit 
sometimes you ’re not just in that mood. You prefer a book or something, anything, 
to pass the time. You pick up a magazine—light fiction, but perhaps you throw it 
down, with ‘‘Umph! therenothing in that.” You want to read, but still you 
want something that isn’t a sheer vraste of time. Well now, here’s just the very 
thing that yon want. Here’s a series of articles brightly written that will interest you, 
and at the same time give you some useful information. Now isn’t that what 
you’re looking for? ”What sort of information?” yon say. Well, about all sorts 
of things. What about some history? That can be very interesting, you knowq or 
some articles about some of the things that farmers grow—^wheat, cotton, sugar-cane, 
and so on—and not only the things that Queensland farmers grow, but those that 
are grown in other countries as Avell. Where they are grown, how they are grown, 
and how they are sent to market, and where they are used. That is to "say, a series? 
of talks on what one might call, say, economic geography. Or it maybe you might 
like to read all abont the science of horticulture. 

Then what about your boy and girl just growing up, thinking of looking for 
a job? They would get on so much better, you know, if they could express them¬ 
selves well, no matter what job they are going to take on. It would be well worth 
their while reading up a series of papers on ^*How to Speak” or ”How to Write.” 

On all these subjects, and many others, you can obtain sets of typewritten 
papers,, 21 on each subject, which will be posted to you two each fortnight. Along 
with the papers, too, you can obtain books on the same subject, and all for the 
cost of only 8s. 6d. Seize this opportunity, and write to-night for further informa- 
feon to—-The Director of Tutorial Classes, corner of Hdward and Ann streets, 
Brisbane. ’ 
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HAINFALL IN THE AGRICULTURAL DISTRICTS. 


TABLE SHOWma THE AVERAGE RAINEALL FOR THE MONTH OF SEPTEMBER IN THE AGRICTOTUEAI, 
Districts, together with Total Rainfall Dimi.NG 1936 anb 1935, for comparison. 
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North Coast 


In. 


In. 

In. 

CeiUtal Mighlands^ 

In. 


In. 

In. 

Attoton 


0-69 

36 

1*89 

Nil 

Clermont . ♦ 

POO 

65 

0-00 

0*61 

Calms 


1*64 

54 

4*22 

0*08 

Gindie 

1*11 

37 


1*22 

card well 

.. 

1-52 

64 

2*41 

0*28 

Springstire .. 

1*33 

67 

0'26 

3*00- 

Cooktown 


0-57 

60 

0*68 

Nil 






Herberton .. 


0*55 

50 

0*85 

0*03 






Ingham 


1-55 

44 

3*76 

0*15 






Inriisfa!! 


8*47 

55 

6*94 

0*20 






Moasman Mill 


1*50 

23 

7*09 

0*02 

Dariing Bourns. 





Townsville .. 


0*78 

65 

0*21 

0*03 

Dalby 

1*70 

m 

1*07 

3*06 

Central Coast 






Emu Vale .. 

1*79 

40 

1*6© 

2*80 






Hermitage .. 

1*60 

30 


2*99 . 

Ayr .. 


1*36 

49 

0*11 

0*17 

Jimbour 

1*60 

48 

1*25 

3*00 

Bowen 


0*82 

65 

0*06 

0*68 

Miles 

1*37 

51 

0*89 

2*97 

Charters Towers 


0*83 

54 

0*11 

0*47 

Stanthorpe .. 

2*32 

63 

1*50 

4a6 

Mackay 


1*58 

65 

1*08 

2*70 

Toowoomba 

2*15 

04 

1*70 

3*36 

Proserpine ,. 


2*10 

33 

2*28 

0*79 

Warwick 

1*84 

71 

1*50 

3*19 

St. Lawrence 


1*29 

65 

0*08 

1*00 






Sonlh Coast 











Biggenden ,. 


1*69 

37 

0*69 

3*38 

Maranoa. 





Bundaberg .. 


1*61 

53 

1*24 

2*49 





2*84 

Brisbane 


2*04 

85 

0*84 

3*49 

Roma 

J,*44 

62 

0*44 

Caboolture .. 


1*89 

49 

0*73 

3*07 






Childers 


1*80 

41 

0*48 

2*93 






Orohamhnrst.. 


2*72 

“43 

1*09 

8*81 






Isk 


2*15 

49 

1*09 

4*18 






Gayndah 


1*60 

66 

0*55 

2*01 






Gympie 

Slkivan .. 


2*15 

m 

0*07 

4*10 

State Farms, cfec. 






1-73 

57 

143 

2*64 





Maryborough 

Rambonr 


1*98 

2*68 

^ 65 

40 

0*18 

0*64 

3*33 

4*08 

Bungeworgorai 
Gatton College 

0*97 

1*69 

22 

37 

0*25 

1*27 


Kanango 


1*85 

64 

0*99 

2*64 

Kalri 

0*08 

22 

« « 


Rockhampton 


1*33 

1 65 

0*13 

1*42 

Mackay Sugar Ex¬ 
periment Station 





Woodford 


2*22 

49 

1 ....1 

0*43 

2*88 

1*51 

39 

0*94 

8*94 


A, S. EIOH'aBDS, iSivisioiial Meteorologist. 


CLIMATOLOGICAL TABLE—SEPTEMBER, 1936. 

COMSIIJSD JfEOM TBMOEASHIO KBrORTS. 



c/3 

§ 


Shape Temperatum. 


Rain 

FALL. 

BIstiiotft and Stations. 

. 

aSc! 

Means. 


Extremes. 


Total, 

Wet 

Days. 


ggffl 

Ifi'S 

<1 

Max, 

Min. 

Max. 

Date. 

Min. 

Bate. 

Coastal 

In, 

Beg. 

Dog, 

Beg, 


Deg. 


Points.' 


Cooktown .. 

29*96, 

83 

72 

85 

28 

61 

22 

68 

6 

Herhcrton 

.. 

76 

' 57 

86 

26 

44 

27 

85 

9 

Rockhampton 

3042 

82 

59 

92 

21, 24 

'50 

10 

13 

6 

Brisbane .. ,. , , • 

30*16 

76 

64*1 

87 

.12 

50 

4, 23 

84 

5 

BmUng Bowm. 

3048 









Dalby . * ., ■ ., 

77 

46 

90 

24 

37 

22 

107 

5 

Stanthorpe ' 

. • 

68 

39 

80 

, 15 

27 

27 

150 

6 

Toowoomba 

*. 

72 

46 

85 

15 

36 

27 

170 

6 

MMrInMmim, 










Georgetown 

29*99 

91 

64 

97 

26 

57 

26 

76 

1 

Bongreach 

80*07 

85 

54 

97 

24 

40 

17 , 

49 

6 

Mitehell’ .. 

: WmiMn, 

30*13 

77 

44 

89 

16, 28' 

30 

27 

49 

4 

Burketown 

29*98 

90 

66 

05 

11, 22 

66 

28 

Nil 


Bouila .. ' 

80*09 

85 

54 

99 1 

14 

45 

1 

28 

1 

Thaj^omlndidi'' , 

R0*14 

77 

49 

94 

14 

42 

9, 17, 
19,26 

81 

3 
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ASTRONOMICAL DATA FOR QUEENSLAND. 

Times Computed by B. EGLINTON and A. C. EGLINTON. 


fMES OF SUHEISE^ S¥NS1T, Phases ®f file Moon, Occwltations, &€« 

AMD MOONBISE« 0 Nov. 5 Last Quarter 1 1 28 p.m. 

14 „ # New Moon 2 42 p.m. 

AT WARWICK. 22 „ d First Quarter 11 19 a.m. 

MOOKRISB. ” O Eull Moon 2 12 a.m. 

- ---—___ Apogee, 12tli November, at 7.48 p.m. 



November. 

1936. 

December. 

1936. 

Nov., 

1938. 

Dec. 

1936. 


S-ises 

; Sets. 

Bises. 

Sets. 

Bises. 

Bisea. 

1 

5.3 

6.9 

4-49 

6-31 

p.m. 

8.33 

p.m. 

9-10 

2 

5.2 

: 6.10 

4*49 

6-32 

9.26 

9-54 

3 

5.1 

6.11 

4-49 

6-33 

10.33 

10-35 

4 

5.0 

6.12 

4*50 

6-34 

11.19 

11-6 

_5 

5.0 

6.12 

4*50 

6-35 


11-42 

6 

4.59 

6.13 

4*50 

6*36 

a.m. 

12.1 


7 

4,58 

6.14 

4-50 

6-S7 

12.39 

a.in. 

12-15 

8 

4.57 

6.15 

4-50 

6-38 

1-11 

12-46 

9 

4'57 

6,15 

4-51 

6-38 

1-43 

1-17 

io 

4-56 

6.16 

4-51 

6-39 

2-16 

1-49 

11 

4-56 

6.17 

4-51 

6*39 

2-45 

2-29 

12 

4-65 

6.18 

4-51 

6-40 

3-16 

3-8 

13 

4*55 

6.18 

4-52 

6-40 

3*52 

3-53 

14 

4*54 

6-19 

4-52 

6-41 

4-29 

4-43 

15 

4*64 

6.20 

4-52 

6-41 

5-11 

5-37 

16 

4*58 

0.21 

4-52 

6-42 

5-58 

6-32 

17 

4-53 

0.22 

4-53 

0-42 : 

6-49 

7-32 

IS 

4-52 1 

: 6.23 

4-53 

6*43 ’ 

7.41 

8-30 

X9 

4*52 

: 6.23 

4-53 

6-43 : 

8.36 

9-30 

29 

4-52 1 

^ 6.24 

4-54 

6-44 i 

9.37 

10-29 

21 

4-51 

6.25 

4-54 

6*44 : 

10.35 

11-26 

22 

. 4-51 ^ 

‘ 6.26 

4-55 

6-45 ' 

11.34 

p.m. 

12-28 

23 

4-51 

6.27' 

4-65 

6*45 

p.m. 

12,35 

1-32 

24 

4-50 

6-28 

4-56 

6-46 

1-36 

2-38 

25 

4-50 

1 6-28 

4-56 

6-46 

1 2.41 

3-48 

26 

4.60 

i 6.29 

4-57 

6-47 1 

i 3.49 

4.54 

27 ' 

4-50 

6.29 

4-58 

6-48 

1 4-59 

5-55 

28 

4-49 

6.30 

4-58 

6-48 

5.59' 

6-55 

29 

4.40 

1 6.30 

4-59 

6-49 

7.16 

7*44 

30 

4,49 

, 6.31 

4-59 

6*49 

i 8.17 

8-27 

31 



5-0 

6-50 


9.7 


Perigee, 2Sth November, at 12.24 a.m. 

On the 17th it will be interesting to see 
the Moon, in crescent shape near both planets 
during the evening hours, with the graceful 
curves of Scorpio nearby. At the time of 
conjunction—1 p.m.-—-Jupiter will be only one- 
tenth of a degree south of the Moon, while 
Venu.s will be separated from it by 2 degrees 
at 9 p.m., when the planet will be too near 
the horizon to be visible. 

On the 18th Mercury will be in superior 
conjunction with the Sun, when it will be 
at a distance of more than 137,000,000 miles 
from the Earth. Its brilliance will be' con¬ 
siderably less than it was about the middle 
of July. 

Satuim, in the eastern part of Aquarius, 
after a period of apparently retrograde motion, 
■will seem to become stationary on the 201h, 
after which it will again resume its eastward 
course. At 9 p.m. on the 23rd the Moon will 
be 8 degrees north of this comparatively 
lu.streless planet. 

Mercury rises at 4.35 a.m., 28 minutes before 
the Sun, and sets at 5.19 p.m., 50 minutes 
before it, on the 1st; on the 15th it rises at 
4.47 a.m., 7 minutes before the Sun, and 
sets at 6,11 p.m., 9 minutes before it 

Venus rises at 6.5G a.m., 1 hour 63 minutes 
after the Sun, and* sets at 8,40 p.m.> 2 hours 
31 minutes after it, on the 1st; on the 15th 
it rises at 7.10 a.m., 2 hours 16 minutes 
after the Sun, and sets at 9.4 p.m., 2 hours 
44 minutes after it. 

Mars xdses at 2.63 a.m., 2 hours 10 minutes 
before the Sun, and sets at 2,35 p.m., 3 hours 
34 minutes before it,. on the 1st; on the 15th 
it rises at 2.20 a.m., 2 hours 34 minutes before 
the Sun, and sets at 2,20 p.m., 4 hours before 
it. 

Jupiter rises at 7.52 a.m. and .sets a.t 9.35 
p.m. on the 1st; on the 15th it rises at 7.7 
a.m. and sets at 8.55 p.m. 

SatUrii rises at 2,5 p.m. and sets at 2.43 
a.m. on the 1st; on the 15tll it rises at 1.8 
p.ni, and sets at 1.48 a.m, 

The Southern Cross 'will be at position III., 
as on the clock-face, on 1st November, at 
4 p.m. At 8 p.m., position ‘V., it will be 
too near the horizon to be visible. It will 
reach its lowest position, VI., before midnight 
during November, and will therefore be absent 
from the evening sky. ’ ' 


6 Dec. 

75 Last Quarter 

4 20 a.m. 

14 

0 New Moon 

9 25 a.m. 

21 „ 

C First Quarter 

9 30 p.m. 

28 „ 

0 Moon 

2' 0 ' p.m. 

Apogee, 

10th December, at 

6.6 a.m. 

Perigee, 

26th December, at 

6.36 a.m.,: 


For_ places west of Warwick and nearly in the same latitude, 28 . degrees 12 minute® S;. 
m 2 nutes_ for each .degree of longitude. For example, at Inglewood, add 4 minutes to the 
times ^ven above for Warwick; at Goondiwindi, add 8 minutes; at St. George, 14 minutes? 
at Cunnamulla, 25 minutes; at Thargomindah, 3S minutes; and at Oontoo, ,43 minutes., 

each month can best be ascertained by noticing the dates when 
ge moon wMl foe m the first quarten and when full. In the latter ease the moon will rise 

moonlight then extends all through the night; 
somewhat afoout six hours before the sun Sets, and 
till afoout midnight. After full mofon it, will be later each evening foetore 
It rises, and when in the last quarter it will not generally risd till after midnight* ^ 

were coated for .tWe .Jonreal, and ehbdid. net be 







AllUAIi BATES OF SUBSCEIFTIOl, 

Farmersj Graziers, Horticulturists, and SelioolB of Arts, One 
members of Agricultural Societies, Five Slilllliigs, including postage. 
Public, Ten sMlUngS;, including postage. 


VoL. XLVl. 1 DECEMBER, 1936. Part 6 


Event and Comment 

Inauguration of tlie Faculty of Veterinary Science* 

^HE officiiil iiia'iiguration of the Faculty of Veterinary Science w.itlnn 
the University of Qiicensla.nd, on 29th October, was an occasion 
of .inore tliaii ordinary importance. Although the work of the Faculty 
was initiated at the beginning of March of this year, the inauguration 
ceremonies were delayed until October on aecouB,t of the absence 
abroad of the Premier, Hon. W. Forgan Smith, LL.I). It is the 
practice of the University to mark the establishment of new faculties 
with an inaugural oration by the newly appointed professors, and on 
this occasion a notable address, 'which is printed in, this issue, was 
delivered by Professor H. R. Seddon, Dean of the Faculty of Veterinary 
Science. 

The Vice-Chancellor of the University, Dr. W. N. Robertson, pre-, 
.sided over ^ a large public gathexung and in ' introducing li¥ofessor 
Seddoii^ outli'iied his careex" in New Zealand, Victoria, and New Soutii 
Wales,^ his association with ^University and Governmental activities in 
the field',of veterinary science and his record of achievement in 
veteri'uary research. 

The Minister for Agrieulture and Stock, Hon. Frank W, BiiIcock,in, 
a'brief introductory address stressed the great importance of the ani'uial 
industries to Queensland, and referring to the wide variety of problems 
confronting us in .those industries, indicated the urgent necessity for 
more ■ extensive research 'activities in this' State.' The ability to meet 
these responsibilities, he stated, was dependent largely ,on the availability 
of Mghly trained graduates in veterinary science and' it was the desire. 
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of the Government that facilities for the training of Queensland students 
in this field should be made available. He believed that the Faculty 
of Yeterinar^y Scieiiee within the University of Queensland was destined 
to have an * important infiuence on the development of the animal 
industries of Queensland, and that it would establish for-itself a high 
status and reputation. The Minister spoke in eulogistic terms of 
Professor Sedclon, stating that Ms appointment by the Senate of the 
University gave him (Mr. Bulcock) deep personal pleasure, since many 
years ago he had come into contact with Dr. Seddon, then in charge of 
the Gleiifield Animal Health Station, New South Wales, and had then 
dreamed the hope or thought that when a Faculty of Veterinary 
Science was founded in Queensland Dr. Seddon would be the first 
Professor of that Faculty. The Minister concluded by stating that 
tliroiigh the offices of the Senate of the University he had been able to 
associate Professor Seddon with the work of the Department of 
Agriculture and Stock. Professor Seddon had been appointed as 
Veterinary Adviser within the Department of Agriculture and Stock, 
and was now engaged in organising the Division of Animal Industry. 

At the conclusion of Professor Seddon’s address, a vote of thanks 
was moved by Pimfessor E. G. Goddard, Dean of the Faculty of Agri¬ 
culture. lie congratulated the Minister on the achievement of his 
desire to see a Faculty of Veterinary Science at the University of 
Queensland, and paid a tribute to the foresight and purposiveness 
of the Premier and the Minister in having secured for Queensland and 
Queenslanders an institution that should be of immense advantage to 
the State. 

Mr. E. P. Sunners, Chairman of the Queensland Meat Industry 
Board, in supporting Professor Goddardremarks, spoke of the grand 
opportunity that now exists for co-operative eifort on. tiie part of the 
Departiiieiit of Agriculture and Stock, the University, the Queensland 
Meat Industry Board and the Council for Scientific and Industrial 
Research. 


The Importance of the Veterinary Profession. 

TN the course of Ms second reading speech on the Veterinary Surgeons 
^ Bill, the Minister for Agriculture and Stock, Hon. Frank 
W. Bulcock, made some notable references to the importaiiee of 
veterinary medicine and surgery in the agricultural and pastoral 
economy of the State. He said :— 

^^We have established a veterinary school in Queensland, and shall 
turn out our own veterinarians, and I ventiire the opinion that the 
hardships' imposed'' on' stockowners who desire to bring stock from 
New South Wales will be very largely removed, particularly in view of 
'the fact that what appears to be an indication of the standardisation of 
treatment in respect of pleuro-pneumonia will soon become an aecom- 
"plislied fact. 

^'There is probably no profession in Australia nor in the workl that 

made such progress during the last decade as that of the veterinarian. 
Listening to the inaugural address of Professor Seddon at the ceremony 
of the establishment of the Faculty of Veterinary Science within our 
own University,' entitled, ‘^ Animal Health in Queensland/ I' was sur¬ 
prised to learn that M' the'United States, of America there' are 10,000 
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qualified practising veterinarians. That fact is rather sigiiificantj as 
America is apparently the home of the motor-ear. It is also remartehle 
to note that of this number 3,000 are employed by one research organisa¬ 
tion. If one resear ell organisation alone in America regards the value 
of veterinary science as justifying the employment of that iiiimber of 
men, surely we in Queensland can aiford to accept our responsibilities 
in regard tO' the control of the profession here I . . . . 

“. . . , There is oow a general recognition of the value of stud stock 
breeding. To-day, people will not take the risks that they were prepared 
to take a few years agO'.. . . I say frankly that if I could |.)rovi{.ie double 
the veterinary service that I am able to provide at the present time, 
that duplicated veterinary service ivoiild be fully employed, because 
there is a recognition on the part of the stockowner that the veterinarian 
has a definite place in his practice of flock or herd management.’' 

Proposed ComBio Jity Poo! Merger . 

A SUGGESTION for the consideration of the possibility of marketing 

farm products more economically was made by Mr. E. Graham 
(Under Secretary, Department of Agriculture and Stock and Director 
of Marketing) in the course of his annual report to the Minister (Hon, 
Prank W. Buleock), and which was recently presented to Parliament, 
Mr. Graham said:— 

the operations of pools over a number of years there emerges 
the desirability of arranging for the amalgamation of several of the 
existing |>ools under one board, and in this eonneetion I commend 
to the consideration of growers the desii*ability of the formation of a 
cereal pool to be constituted under the Primary Producers’ Organisation 
and Marketing Acts and which would function in respect of the market¬ 
ing of cereals and seeds comprising wheat, canary seed, barley—for 
which commodities pools are already in existence—and later, possibly 
maize and setaria (known locally as panieum seed) grown in Southern 
Queensland. 

These commodities have* many features in common, and for the 
greater part they are produced in the same tract of country, and it is 
reasonable to surmise that the products would be controlled and marketed 
more economically by one board and a central organisation than is 
possible at present, when there are several pool boards operating. No 
doubt a strong ease could be set up in favour of the amalgamation of 
these and po>ssibly some other pools now functioning as independent 
entities. An amalgamation' would not deprive any particular industry 
of its' prestige, but would pave the way towards improvement in the 
efficient and economical functioning of the 'pools. T'he matter of the 
coalition of several of tlie pool boards is thought to be wortiiy of very 
careful consideration and, I think, the endorsement of growers. It is 
to be mentioned that provision exists under the Pri'mary Producers’ 
Organisation and Marketing Acts to' enable the boards to effect 
amalgamation. 

'‘The principal factors in carrying the amalgamation into- fruition 
would , be the agreement of the growers as'do the advisability of such 
action, and the preparedness of the boards to appreciate that' the amal-, 
gamation may he necessary in the best interests of the industries eon- 
certied; and', that 'these interests .should he' regarded as of paramount 
importance,' while the preservation of the identity of' any particular 
board should be made a, matter of secondary' consideration/’ 
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Tl)e Cotfoi) Web-spinner. 

W. J. S. SLOAlSr, B.Se.Agr., Assistant Entomologist. 


^HE cotton web-spinner, Loxostege affinitalis Led., was first observed 
* in tlie CaUide Yalley five years ago. Until the close of the last 
season, however, the damaged plants have normally been iveeds, though 
oeeasionally cotton stands have been lightly affected. In the 1932-33 
season, T. H, Strong, vho ivas then on the entomological staff of this 
Department, reported light attacks of the pest on cotton from invading 
larv® which had bred up on nearby weed host plants in November and 
February. In the 1935-36 season, however, quite serious losses of seedling 
cotton were experienced as a result of the abnormal population of the 
pest which developed in several districts. Two very distinct broods of 
larvae occurred—one in the first half of October, 1935, and one at the 
end of January and in early February, 1936. Due to irregular weather 
conditions prevailing during the 1935-36 cotton season, the crop was 
spread over a number of plantings, so that seedling cotton was present 
at the time of each heavy brood. 


Distribution in Cotton Districts and Elsewhere. 

The first outbreak of the pest in the 1935-36 season was confined 
mainly to the Oallide and Dawson Valleys, with the exception of a small 
infestation in a field of cotton at Mundubbera, With the second distinct 
brood, heavy larval i:>opulations also occurred in the Upper Burnett. 

A small number of records of this insect, in addition to the one 
already mentioned, have been accumulated in past years, and these 
indicate a wide distribution in the State. The records are as follows:— 
On potato at Gatton, September, 1931, H. Hacker; on cotton at Valentine 
Plains, near Biioela, November, 1933, T. H, Strong; on tobacco at 
Mareeba, December, 1934, J. H. Smith. 

The infestation during the summer of this year was evidently very 
widespread. Officers of the Commonwealth Priekly-pear Board bred 
the species from a number of sources, and A. P. Dodd, the officer in 
charge of the scientific work of the Board, kindly made the records 
available. Plants including Bathurst burr (XantMum spinostm), gal¬ 
vanised burr {Bassia iurcMi), roly poly (Salsola Itali), ChenapoMum 
cristatum^ and Solanum sp. were infested in the Yalleroi district of 
the Central-West in February; herbage was infested at Clermont and at 
Blythedale near Eoma during the summer months, while the insect was, 
bred from herbage at Goondiwindi in May, 1936. 

A report of injury to saltbush in the Boma district during April 
was investigated by J. A. WeddeE, who found that extensive damage 
was caused by caterpillars that later piwed.to be this species. . The, 
'plants' affected included the'common saltbush' of the district, AtnpUx 
mtteZfori, another species of saltbush, Atripkit? sp., Chenopodmm sp,, 
pigweed, Bathurst burr, and Bassia echmopsila, Grasses were unaffected. 
The caterpillars were first noticed on the saltbush about the end of 
January and the ■ infestation continued during February, the following' 
generation''occurring'during April. 'The infestation on the saltbush was 
of some importanceas this' plant, repr'esehted ^a/valuable reserve , for,' 
’^nter feed. ' 
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/, WHe/fnsin^ 


Plate 311. 

Cotton Wuiuspinnek (Lomsteffe affinitalis Led).— Pig. 1.—^Egg: mass:;:x'10. 
Pig. 2.-—Young. larva x 2. Pig., 3.—Pully-gre-wn larva Pig. 4.—1^'lipa'x 2. 

Pig. 5.—Eartlien tunnels^, natural sisse. Pig 6.—^A-dult male 'X' 2. ■ Pig.:' 7«—Adult 
female'X ,2. 
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Host Plants* 

Nuineroiis weeds and crops such as eottoiij maize, and lucerne were 
readily attacked by tbe pest in the outbreak in the cotton districts. 
Among partieulaiij^ favoured weed hosts were the following :~Red 
pigweed (Portidaca oleracea), black pigweed (Trianthewia portulaca- 
^rum)^ liogweed (Trianthema decandra), roly poly, Bathurst burr, and 
various species of Amarantacece and Glimiopodiaam. E’ven hardened 
unattractive galvanised burr was attacked by the larviu of the October 
brood. 

Lucerne was the only crop on which direct laying of eggs took 
plaee, maize and cotton suffering loss from larval invasions only. 

The weed host relationships were particularly interesting. With 
the October brood of larvae Bathurst burr, creeping saltbush, and roly 
poly were specially favoured host plants, and in a number of cases in 
the Dawson and Callicle Valleys patches of burr were completely 
defoliated and destroyed. With the Janiiary-Febriiary brood, despite the 
presence of fresh, growing Bathurst burr, not one larval specimen of the 
cotton web-spinner was collected from it. Roly poly was still favoured, 
and along with it the main weed hosts were red and Mack pigweeds, 
liogweed, and several species of Amarantmem, 

The variation in host preference as between these two broods w^as very 
marked. The reason for the distinct differeueein selection of weed hosts 
is not clear, but climatic conditions may have had some bearing on 
tlie matter. In each case the biuod appeared when there was a fresh 
flush of >yeecl growth following on good rains, but in the second period 
the amount of rain was larger, the peinod over which it fell was longer, 
and the niaximiim and minimum daily temperatures were considerably 
higher. 

Probable Cause of the Outbreaks. 

Following on good winter and early spring rains, there was an 
emergence of eotton web-spinning moths in the grasslands and old 
cultivation paddocks, numerous enough to annoy horses when ploughing 
was being done. With the plentiful fresh weed growth then present, 
heavy layings of eggs took place in September, and by October larvse 
ivere very prevalent. The long dry period of November and December 
then intervened and few adults and no iarva3 of the pest were seen 
again, until large numbers of moths emerged just a few days after the 
middle of January following on the good rains which fell from the 
7th to the 14th of that month. Egg-laying again took place and large 
larval populations appeared. 

The fourth generation of moths appeared about the middle of 
February and though fresh host plants were in quantity and moths laid 
some fertile eggs in the laboratory, no eggs were found in the field and 
there was no reappearance of the pest in subsequent months. 

Absence of rain after the first larval brood may account for the non- 
appearance of the larvae which would be expected normally in November, 
the duration of the life cycle from egg to pupa being approximately 
four weekS' in. summer.. With the January-February brood the moths 
did; .reappear in. the field, in large, numbers, hut ,no further egg-laying 
'was'^observed.; ' , 
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The outstanding* eliniatic faetors wliicli may have Iiad some bearing 
on the absence of a further observed laying of eggs in B^briiary^ 1936^ 
were— 

(1) All iiiiiisnally heavy fall of rain wliicli oeeurred about the 
time of the peak emergence of the moths in mid-February; 
and 

(2) A hot dry spell whicli set in immediate!}’ afterwards <aiid 
v’as nnbroken until the iirst week of Marcdi. 

Nature and Extent of Injury, 

With the weeds (Plate 314) the main injury consisted of defolia¬ 
tion of the plant, and where the larvm wei’e plentiful stems were eaten 
also. As mentioned previously, the October generation of larvae was 
ii^spoiisible for the destruction of quite an amount of Bathurst burr, 
hut generally the attack on the weeds did not kill them. The pigweeds, 
liogweed, and other plants, though frequently carrying heavy populations 
of the lai“va% were able to seed and with the first good rains came away 
in a, fresli mass of grqivtlu In many cases the amount of Seed actually 
produced was decreased, but this is not a significant factor in view 
of the large quantity which matures. Hence for the cotton web-spinner 
to be of any value in controlling these weeds, the feeding period would 
have to he ionger or the numher of broods larger and more consistently 
reproduced. 

Eggs are laid on the tips of lucerne shoots and the young larva feeds 
on the tender leaves, at tlie same time spinning a weh. ’ By the time the 
larva is full grown tlic leaves of the lucerne shoot have become webbed 
togetlier to forni a tunnel witliin wliicli the larva lives and eats, the 
plant tissue. 7lhus tlic to[:> lea;ves become skeletonised and l)Ouiid together 
witli a, ’wel) \y\nd\ is clut.tured with, fjoces. The yield of a luemme fic^ld 
affected in this manner is considerably r(Hlue(Kl, and th,e resulting liay 
is of poor quality. 

Cotton and maize fields suffered from invasions of the larvae from 
neighbouring breeding sources, and maize seedlings were defoliated and 
sometimes destroyed. 

Invasions were of two types—firstly, external from wiM;!d and' 
economic hosts, and secondly, internal from weed hosts. 

The external invasions may he caused by a drying out of liost plants 
with a consequent shortage of food such as oeeurred witli the Ocitober 
brood, or abnormally heavy populations resulting in a conecntrati'O'i,! o'f 
predators and paiaisites causing irritation of the larvm, or by tlui 
mechanical distiirbaiiee lof the host plants. 

The cotton, web-spinner was associated on several occasions 'with the 
larvae of the corn ear worm, Ileliotkis obsoleia Fabr., in both weeds a'nd 
lucerne paddocks, for both favour similar hosts. Where an abnormally 
heavy population 'was the cause of migration, 'tlie^ corn ear worm larv© 
were usually the first tO' migrate, but where food shortage was the trouble, 
both species migrated together. The corn ear worm, being a more'active 
and more voracious feeder, was us'iially found in the forefront of the 
migration. , Gontamination of the host plants with web and fasces where 
both species were assoeiatecTin heavy numbers was considered to be one 
of the'significant stimuli in causing the corn ear worm larv® to migrate 
first.' The th'ird cause of external invasions is the'mechanical disturb'ance 
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of the Iiost plants siicli as oeeiirs in cutting a field of liieeniej turniiig in 
a herd of cattle to grazej ploughing a field or otherwise disturbing the 
larvffi, such disturbances resulting in migration. 

With regard to internal invasions from weeds within the crop^ this, 
usually occurred where a farmer had allowed his cotton fields to become 


Ia;,;;: ^ : , ' ' , , ' ''''' .: ' .'Hate'. 812 . 

Cottoa leaf .showing diaxaeteristie damage, hj' .layv® of 'the .cotton weh-apinne] 
Loxostege a^nit(^u liod. Note the webbing and entangled f mss. 
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The McCormick^Deeriixg cream 
separator gets the last particle of 
butter fat out of the milk. Ball 
bearings at all high-speed points, 
A child can operate it. The 
machine is selLoiling and the 
oil in the reservoir is automati¬ 
cally clarified when fresh oil is 
added. Discs of satin-smooth 
stainless steel collect no particles, 
keep true shape and resist wear. 
This practical, perfectly designed 
separator is made in six skes 
ranging from 35 to 150 gallons 
capacity per hour. 


I^ete these valisalile features: 

^High-grade ball bearings 
assure long life and easy 
turning. 

^ Discs and spacers of stain- 
^ less steel that can never rust. 
^Machine in operation auto^ 
tnatically oils itself. 
.^Main driving gear com- 
X j^letely enclosed, giving per- 
tect safety. 


See the local agent--or mail the coupon. 


|, liitemiiti 0 na! Harvester, Brisbane.-' 

I Please .send free cream separator 
4 ' catalogue. 

^ Name._____ 

I ' , 

I Address___________ 
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Take a Five-Mile Drive \ 


IN A NEW 



THE COMPLETE LOW-PRICED CAR 



There's only ONE way for you to realise tliat Chevrolet is the 
complete low-priced ear .... take the keys .... take the 
wheel—and head the radiator in the direction of the roughest 
road and the steepest hill you can find. After youVe proved 
Chevrolet’s riding qualities and climbing ability, make for a 
stretch of good road and prove the effortless speed of this 
fine ear. 

Only by driving a Chevrolet can you appreciate Chevrolet’s 
quality and value. This five-mile drive offer is offered without 
the slightest ohligation. 

See Your Local Dealer! 

Distributors for Queensland and Northern Rivers. 

E. G. Eager & Son Limited 

NEWSTEAD, BRISBANE 


!^.B. 
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weedy and then cultivated while the weeds were infested with larva?. 
Here again larva? of both the cotton vveb-spinner and the corn ear worm 
w^ere frequently found associated. 

Seedling cotton (Plate 313) when invaded was often completely 
destroyed. In lighter iiii'estatioiis the young plai:it>s were defoliated, 
leaving the central ],)iids more or l(:'ss iintouelied. In such eases wlieii 
fair rain fell writliiii a I'oasonable period or where the soil moisture 
content was suitable, the damaged seedlings shot again satisfactorily. 

The di'striictioii of seedling cotton was serious because it meant that 
those farmers wliO' lost cotton stands with the first attack in October 
were compelled to wa;it, in a number of instances, until after Christmas 
before securing sufficient soil moisture to replant. Losses with tlu‘- 
Jaiiiiary-Pebruary bi'ood resulted either in the abandonment of a crop 
for the season or the planting of a very late crop, which all toO' frequently 
was subsequently subjected to severe attacks by other insect i)est;s. 

Oidei' cotton, bearing squares, flowers, and bolls, when severely 
attacked was usually defoliated or the leaves badly skeletonised (Plate 
312), Normally the bolls were una,.fteeted, but a few squares and flowers 
were oeeasionally slightly chewed. In one instance a plot of eight- 
weeks-old cotton was attacked after cultivating- implements had disturbed 
the infested weeds, and though x)lants were old enough to carry squares, 
quite a few of the attacked plants were killed. 

The easily distinguishable characteristic of the attacked parts of a 
plant wuis the j)resenee of webbing covered with excreta. 

Life History. 

Data gathered from the January-Febriiary otiibreak of the pest 
indicated tliat a summer brood was about a niontli in duration from tlie 
appearance of one batcii oi; moths to the next. 

Eggs ar(i hiid in bundles of up to nine, usually on the tender tips 
”of the host x)lants, and several bundles may occur on one tip. They 
hatch in two to four days in summer. The larval life for the same 
season is about tliree weeks. 

When about to pupate the mature larva, which is active in its 
movements both backwards and forwards, burrows into the ground to a 
depth of half to one and a-half inches. In pupating it spins a web 
on the ground gathering i:)ieees of debris to foimi a cover over the place 
where it enters the ground. The sides of the tunnel are lined with a 
tough web of silk and the tunnels may be removed intact from 1he soil 
(Plate 311; fig. 5). The larva forms a typically iepidopterous pupa at 
the bottom of the tunnel a fc%v days after entering the soil. In summer 
the moth emerges in a|)proximately seven days after pupation. 

Description of Life Cycle Stages, ' 

The irregularly rounded egg (Plate 311; fig 1) is small, light yellow 
'and flat, its lieig’ht being considerably less than its width. The eggs' 
overlap each other to form a small compact bundle. 

'The young larva is approximately ,one tweiity-fourth,of an inch 
long,^ and is hairy with black dots situated at the hair bases. The''head 
and the do.rsumuf the'first thoracic segment are shiny'black in colour. 
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The general body colour of the older larva (Plate 311; fig*. 3) is light 
jellowisli green to dark green, being of a darker shade before ecdysis, 
and lighter immediately after. 

The head of the mature larva, which is about three-quarters of an 
long, is black. The first thoracic segment is irregularly marked 
with black patches, which in, the young larva show up as a black 
plate, unbroken except for a pale-eoloured median line. The segment is 
divided along the middle of the back by this line which is continued 
along the length of the larva. This is somewhat darker than the main 
body coloiii', and is bordered along either side by an irregular pale- 
coloured margin. A distinct creamy white irregularly shaped line runs 
along the entire length of the sides from the first thoracic segment. 

On the thorax betwen the median and side lines are four black spots 
Oil the second and third segments. There are two black spots on the 
intersegmental membrane, only one being obvious in younger specimens. 

On the abdomen between the median and side lines are three black 
spots triangularly spaced on each segment, but unless viewed by the aid 
of a lens these appear as one large black patch situated just above the 
white side line. 

A black spot is found between the white line and the legs on the 
second and third thoracic segments, and each abdominal segment has 
three, except the segments bearing prolegs, in which case only two spots 
are present. 

On the larva each of the spots forms the base of one or more hairs. 
Usually only one hair to each spot is found on the abdomen. 

The larva is slenderly built and is typically lepidopterous, possessing 
a pair of legs on each thoracic segment, four pairs of abdominal legs, 
and a pair of claspers on the hind abdominal segment. The abdomen is 
composed of ten segments. 

When about to pupate or after being kept in the dark, the mature 
larva loses colour. 

The pupa (Plate 311; fig. 4) is not quite half an inch in length and 
is brown in colour. As a rule the wing buds appear a darker shade 
of broTO than the rest of the pupa. The-abdomen is a creamy brown, 
but its last segment is sometimes more intensely brown. 

The moth (Plate 311; figs. 6 and 7) is not a conspicuous insect, and 
when at rest on the ground or in rubbish is not easily detected. The body 
length is approximately three-eights of an inch and the wing spread about 
seven-eights. The forewings of the female are brown in colour, with 
light and dark markings, and like the fawn-coloured hind wings carry 
a margin of fine hairs. The forewings of the male are fawn coloured 
with similarly coloured hind wings. The forewings may have dark 
marldngs. Both'pair, of wings carry a margin of fine hairs. The male 
is slightly smaller arid is less stoutly built than, the female. 

Natural Eneimes of the Cotton Web-spinner. 

The larvae were attacked by numerous predators and parasites, many 
of which were .also active, on the larvm of the' com ear .worm. Green 
ants .were: very^ active among the moving swarms,a.nd Ichneumonid, 
Braeonid, and. Tachinid parasites were ■ plentiful. In several cases 
observed the predatory bug, OechaUa comocMis Boisd., was responsible 
,,.|qr;h 0 avy losses; among'the'iarvm.' 
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One or two^ pup© were unearthed which were enveloped in a mass, 
of fiingiiSs hut this type of mortality was not very eoiTiiiioii. The feeding: 
of birds on the pests was not noticed to he very plentiful in the cotton 
districts despite the prevalence of the insects. 



. Plate 313., , 

Cotton seedlings'with "cotyledonons. leaves and growing , points' in|med; by\larv»"' 
of the cotton wGb“Spinner^'Xoirost<9^<? lied. ' 
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Some very' potent environinental control must have been at work 
'Oil tlie adults after tlie last enierg-ence in Febrnaryj for altlioiigli trapped 
moths laid fertile eggs in the laboratory, no eggs were found in the field, 
.and not one larva was seen afterwards, despite the preseiiee of quantities 
■of fresh weed growth. 

Control Measures. 

A most important factor in the control of the pest is the inaiir- 
"tenanee of clean fields. If the various weed hosts are allowed to grow 
.and breed larvae, then any disturbance of the weeds may cause the larvm 
to migrate to the crop. Headlands should be kept free of weeds, and 
icrops should not be grown in close proximity to old weedy paddocks as 
'the latter only serve as breeding sources from wdiieh the larvm may later 
migrate. These two points are similarly very significant io dealing with 
<^orii ear worm, and too much emphasis cannot be placed on the need for 
.rigid observance of these precautions. The cotton web-spinner lias not 
been observed laying on cotton, and in all cases of damage due to its 
.activities weed growth wms primarily the imjiortaiit factor. 

Lucerne, as previously mentioned, wms the only cultivated host plant 
<011 which direct laying took place, and due to the poisoning risk to 
cattle it is better to refrain from using any of the poisonous insecticides 
'On such a crop. The best way to treat an affected liieerne field is to cut 
it immediately the pest is detected in large numbers. 

In eoiitroliing an invasion in a cotton field botli the internal and 
‘external types require consideration. 

■With the internal type, swmbbing tlie affected plants and nearby 
iveeds 'with a solution prepared according to the forinida 1 lb. arse.iiat(‘ 
of lead, 1 gallon molasses or a 7 lb. tin of treacle, and 6 gallons of \vatei‘ 
proved highly successful. The solution enables the poison to adhere 
to the plants, and at the same time attracts the cJiterpillars, although it 
is not considered that the power of attraction extends much more than 
an inch or so. It is unnecessary to cover the plants with the solution, 
a light sprinkle being all that is required. The solution is flipped on to 
the plants wdth a w^Mtewash brush or a bundle of twigs or straw. About 
1,000 yaixls of cotton two months old was done with 3 gallons of the 
:swabbing solution. Dusting wdth calcium arsenate at the rate of 10 lb. 
per acre was only about half as effective as swabbing, the latter giving 
85 per cent, control 48 hours after application. If the seedlings are less 
than a fortnight old replanting is usually necessary, as by the time the 
larvm have eaten a lethal dose of poison, all the foliage has been destroyed. 
Howvwer, if only a portion of the field is affected, as is usually the case, 
measures as adopted for treating the external invasion should be taken 
to prevent larvm migrating to clean cotton nearby. 

With the external type, the well-known method of drawing a furrow 
and baiting with the usual cutworm bait may be used quite successfully 
if the migration is located before it enters the cotton, or it may be 
•employed to prevent further spread of the pest in a field only partially 
invaded. The formula of the bait is as follows:—Twenty-five lb. bran, 
2 quarts molasses, and 1 lb Paris green, enough water, about 2 to 2^ 
gallons, being added to make a friable crumbly mash. The molasses in 
this case is double the quantity usually recommended because of the 
hot dry conditions frequently prevailing when the bait is likely to be 
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’used for the purposes under discussion. G-enerally this bait may be 
broadcast ainoiig and in front of the larv.ae or spread in one or more 
furrows drawn directly across the advance of the invasion. 

The nse of freshly cut fleshy weeds which are favourite hosts of the 
insects, dipped in the swabbing solution previously 'mentioned, and 
■strewn in a long barrier about 6 inches high in front of the advancing 


Hate 314. 

Typical appearaaice of roly poly attacked by larvss ^of tho cotton web-spinuGr, 
Lomsiege afmitalis Led'., showing webbing' and, .entangled frass. 
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iarv® is also recoimneiidecl. The fleshy weeds keep tlie bait fresh for a 
few days, and when the larvas meet the barrier, not many of them go- 
past it. 

As a rule, however, the invasion is not noticed until it is well 
advanced into the cotton and is causing damage. If the seedlings aro 
young, then replanting may be necessary, but if the bushes are four 
weeks or older, swabbing of tbe bushes gives excellent results. Twelve 
feet in front of the margin of the invasion should also be treated in order 
to catch any further migrating larvm. 

In preventing the spread of the pest in cotton carrying l)olls swab¬ 
bing with the poisoned molasses solution is highly recommended. It is 
easy to carry out, produces a high mortality among the larva;, and lias 
tlie'advaiitage of cleaning plants when they are infested with caterpillars. 
In, tills latter respect, it is mueli more efficient than the ordinary bran 
baiting method. 

The baits and the swabbing mixture must be used with discretion 
to ensure that domestic animals and children do not have access to- 
them, because both the arsenate of lead and Paris green are deadly 
poisons. 


POINTS IN HARROWING. 

The entire absence of rain during the last few weeks has not been coiifnied to- 
one section of the State, consequently not only are the resultant dry eoiiditioxis 
acting adversely upon the winter cereal and other crops already alJovc ground,, 
but are delaying the planting of sugar cane, i}otatoc;s, iriaissc, and other staplers, 
as well as x>reventing the preparation of further aiajas intended for surntner eru|)» 
ping. On holdings where the latter has not already been aecoin|)lisliod, all etiergies 
will be eoneentrated on the carrying out of sucdi work when rain comes, a,nd eaxo 
should he oxereised at the same time in seeing that the loss of soil moisture, wtiich 
is more or less inevitable to some extent, is reduced to a nimimuin. This 'can bo 
accomplished economically and eifectivcly through the use of tho tiiic; liarrows, 
running them to and fro over the iield in the same direction after tho ploughing 
or other enltiiral operation has been done at the close of <iaeh day’s work, On 
areas which have already received their final preparation, but whieli for somo reasim 
cannot bo sown after rain, it is advisable to adopt the same procedure to restore 
the surface mulch and prevent the loss of moisture. 

It must be realised that tine harrows will produce satisfactory xesnlta only 
on friable soils, so should the soil be of a clayey nature and inclined to run togeiliof, 
a cultivator, tined for preference, should be used for stirring the surfaeo, for on 
such soils it is inimical to the best result if tlie mulch is made too fine. 

Growing crops—such as wheat, oats, barley, and maize—derive considerable 
foenedt through being harrowed dixring the early stages of their growth, but in 
all instances the operation should be carried out at right angles to the direction 
which the crop was sown—that is, across the drills. Tho harrow should not' bo 
allowed to collect rubbish, otherwise many of the young plants will be destroyed. 

Growers should not fail to realise that maize is one of the crops on which 
harrowing can be practised with very beneheial results, altliongli of necessity it ea'a 
be only carried out during tho heat of the day, when tho plants are tough and not 
so likely to strlfer injury. 

The first harrowing may be given three or four days after sowing, and may be 
continued until the, plants are 6 inches high, resulting in the conservation of 
moisture and the control of new weed growth, both between and in tho rows, thereby" 
reducing sending and chipping to a minimum, with a commensurate reduction in 
production,' costvs. 

When the all round benefits accruing from the use of tho tine harrows comes 
to be realised, they will not continue to be the least used implements of a farmer’s 
outfit. They are seen all too frequently propped up carelessly somewlioro or lost 
temporarily in some corner of the 'cultivation.. They should.be the most used'and 
highly valued implements in the farm equipment. 
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Studies on tf)e Biology and Control of the Large 
Roundworm of Fowls, Ascaridia galll (Scl^rank 1788) 

Freeborn 1923. 

F. H. EOBJSIiTS^, B.Se., Animal Health Station^ Yeerongpiliy. 

{Contimied from p. GOl^ Fart F., Vol. XLVJ. — Notemher, 1936.] 

PAST YI. 

6. THE_^CONTROL OF ASCARIDIA GALLI. 

1. INDIVIDUAL TREATMENT. 

(ill.) Field Experiments with Carbontetrachlobide. 

Experiment 1. 

‘POR tJiis experiment White Leghorn hens about three years old were 
^ em|)loyed. Pen 1 of 68 birds was retained as a control, and was at no 
■time interfered with during the course of the trial; pen 3 of 66 birds 
was given 2 ml. carbontetraehloride following overnight starvation, on 
the first morning of each of the fourth, seventh, and tenth weeks; pen 
:2 of 68 birds was on the occasion of each treatment of pen 3' starved 
•overnight, and next morning given 2 ml. water. In this way, it was 
•considered, it might be possible t.- secure any effects of treatment asso¬ 
ciated solely with starvation and handling, and thus obtain a more 
accurate interpretation of any effects following the drug itself. 

The egg production (E.P.) and food consumption (P.C.) per bird 
'per week during the period of the trial are given in Table XXVII. 


TABLE XXVII. 


JSo. 

PCJB.j 

No. ! 
Birds.; 

Treatment, 

Ist Week. 

2nd Week. 

3f(l Week. 

j *4th Week. • 

Gth Week. 

6th Week. 

1 

68 

Controls 

F.O, 

27*.0 

B.P. 

2*1 

lAO. 

25*6 

B.F. 

2B 

F.C. 

27-8 

E.r. 

2-5 

1 

E.G. 

27-0 

B,P. 

3-2 

E.O. 

26-6 

E.P. 

3-5 

F.C. 

30*3 

B.P. 

3-7 

2 

68 

2 ml. water 

26'4 

VB 

23-2 

1*5 

23-7 

1*7 

2Q<i 

2-3 

25*1 

2-8 

25-8 

2*8 

8 

m 

2 ml, 004 j 

28-9 

1-8 

25-8 

1-S 

25-7 

1*9 

20*7 

2'3 

20-2 

2-0 

2C‘4 

1 

2*9 


No. 

Pen. 

No. 

Birds. 

Treatment. 

*7thWeck. 

1 

8th Week. 

9th Week. 

®10th Week. 

IXth^ 

Veok. 




E.G. 

E.P. 

F.O. 

KPJ 

E.O. 

E.P. 

F.C. 

ii 

F.C. 

E.P. 

1 .. 

68 

Controls 

27-3 

3*8 

27*1 

4*3 

80*1 

4*1 

30*3 

4*3 

80*5 

4*5 

2 .. 

68 

2 ml. water .. .. ; 

28-0 

3*3 

25*8 

3*7 

25*4 

4*1 

80*8 

4*3 

81*8 

4*5 

S .. 

66 

2 ml, COI4 .. .. ' 


3*1 

25*2 

3*7 

26*6 

3*8 

30-0 

3*9 

31*2 

4*2 


* Treated. 


Effect^of Treatment upon the Infestation. —During the twelfth week, 
that is, a little over two weeks since the last treatment, 10 birds from each 
pen were autopsied. A total of 33 worms was collected from pen 1, 30 
from pen 2, and 3 from pen 3. These figures indicate that only a light 
infestation was present 'during the trial, and that treatment with carbon- 
tetrachloride had produced a very marked decrease in the numbers of 
worms:. 

Effect of Treatment upon Eqg Production —A consideration of 'the, 
actual figures of production per bird per week as presented in Graph No. 
8 shows, firstly that, the production of ' the control birds was highest' 
throughout■ the whole'period of the, trial. The production of the birds, 
which were' starved, handled, and given water (pen'2) was at the 
beginning,of .the trial lower than'that of either the controls or of the 
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birds given carbontetraeliloride, but gradually increased, liowev(;r, and 
at tile end of the eighth week overtook that of the controls. TIh; pro¬ 
duction of the birds to which 2 ml. carboiitetrachloride (pen 3) had 
been given, however, never at any time eQualled the control.s, a,iid. 
at the "end of the fourth week was overtaken by that of the liirds given 
water only, whose production, thereafter, in general remained the 
greater. There is no consistent evidence, however, that the prodin'tion o1: 
Pen 3 during the week in which treatment was applied decreased very 
markedly. Any immediate effects of treatment on egg production would 
seem to have been slight, but as a result, the treated birds over the period 
of the trial did not at any time reach full production. 


GRAPH No. S. 

Individual Treatment with CAEBONTETRAcnLOTunE. Experiment 1. 



When the figures of production for the three pern were corrected 
it was found that, over the eight weeks ^ period in which treatment was 
applied, the control pen had produced 56*0 eggs per bird, the pen given 
water 60.9 eggs per bird, and the pen given earbontetrachloride 52.9 eggs 
per bird (standard error 1.2). While there is a significant difference 
between the production of the control pen and of the pen given water, 
this cannot be regarded as indicating that starvation, handling, and the 
administration of 2 ml. water are beneficial to production, but it at least 
denotes that in this ease starvation and handling did not decrease pro¬ 
duction. The difference between the production of the controls and of 
the birds given earbontetrachloride, whilst not significant, is very nearly 
so, while the difference between the production of the treated birds and 
of the birds given water only is highly significant, indicating' that under 
the conditions of the experiment, treatment with 2 ml. earbontetra¬ 
chloride did have an adverse effect upon production. 

Effect of Treatment upon Pood Consumption .—Corrected food con¬ 
sumption figures over the eight weeks treatment was applied showed 
that pen 1 consumed 445*1 oz. per bird, pen 2 463*6 oz, per bird, and 
pen 3 426*0 oz. per bird (standard error 5*49). The consumptions of 
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pens 1 and 2 were therefore significantly higher than that of pen 3^ 
'wliicli had been treated with carbontetrachloride. There were, however, 
no significant differences between the consumption of any of the pens 
in so far as the ratio, food consumed per bird—per dozen eggs produced 
was concerned,' as for every dozen eggs produced, pen 1 consumed 
194.13 oz., pen 2, 194-58 oz., and pen 3, 204-36 oz. (standard error 5 * 34 ). 

Toxicity—1^0 marked and lasting ill-effects of treatment with 2 ml, 
•carbontetrachloride given per syringe were observed at any time in a'oy 
of the 66 birds to which tliis dose was administered. On the occasion 
of each treatment a few birds appeared temporarily depressed, but 
recovered very rapidly. The day immediately alter treatment was 
occasionally characterised by a conspicuous decrease in production, but 
this effect was not consistent. 

Experiment 2. 

T}u‘ thirds used for tins trial were. Australorp hens about three 
years old. Pen 4 of 30 birds was retained as nntreated controls. Pen 
5 of 31 bii'ds was given 2 ml. carbontetrachloride following starvation 
•overnight, on the first day of the sixth, ninth, and twelfth weeks. 

Pood consumption (P.C.) and egg production (E.P.) per bird per 
wcah during the period of the trial are given in Table XXVIIL 


TABLE XXVTII. 


JNo. 

Pen. 

1 JNo. 
'Wrila. 

Treatment. 

1st V 

f eek. 

2n(l Week. 

8rd V 

7 eek. 

4th Week. 




P.C. 

B.P. 

P 0. 

B.P. 

P.O. 

B.P. 

P.C. 

B.P. 

4 .. 

ao 

Controi ,, ,. 


2-8 


2*8 

82-0 

H'2 

28-2 

2*0 

6 .. 

»J, 

a ti'l. carl>ontetrach!orlde 


1-0 


1-7 

21*0 

2*2 

28-7 

2*6 


JSo. 

IN U. 
Pinla, 

Treatirusnt. 

r>th Week. 

*Gth Wenk. 

1 7tb Week. 

8th V 

f eek. 

4 .. 


Control 

P.C. 

B.P. 

3-0 

P.C. 

.‘^2'U 

B.P. 

2-9 

P.C. 

20-3 

B.P. 

8.4- 

P.C. 

E.P. 

2*5 

.. 

21 

2 nil carhontetnichlorido .. 

20-0 

2-8 


2-7 

20-9 

3-0 

27*7 

3*3 


iNo, 

IXin. 

Au. 

Birds. 

"Jlreatment. 

•“Oth W'eek. 

lOtiiWecdv. 1 

nth Week. 

*12th Week. 

13tli Week. 




P.C. 

B.P. 

P.C. 

B.P. 

P.C. 

B.P. 

P.C. 

B.P. 

P.C. 

B.P. 

4 .. 


Control 

27*0 

3-2 

31*0 

3-(5 

33-7 

3*G 

34-0 

3*9 

83*5 

4*0 

J .. 

3,1 

2 ml. carbontetra- 
chloride 

34*8 

2*7 

31*2 

3*5 

29-4 

3*4 

30*3 

3*9 

85*4 ■ 

4*1 


*•* TrcJitmont. 


'Effect of Trcainuyni upon the Infestation .—This was not determined, 
as no birds were available for autopsy. 

Effect of Treatment upon Production .—The actual weekly produc¬ 
tion per bird in the treated and control pens over the period of the trial 
is pro>seiited in Graph No.l). From this graph it will be observed that 
over the five weeks prior to treatment the production of pen 5 showed' 
a marked and steady increase, and it would appear that the effect of the 
first treatment was such as to arrest this increase, and that thereafter the 
subsequent treatments did not permit the production to equal that of 
the controls till the twelfth week. There is no consistent evidence, how¬ 
ever, that production was decreased during the week of treatment such 
as'one might ex'peetix) follow from the'administration of the drug. ■ There 
was certainly a decrease following the first and second' treatments, but 
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in these iiistaiiees a decrease also occurred in the production ot the 
controls, whereas the third treatment was associated with an immediate 
increase. The corrected figures of total egg production over the period 
in which treatment was apj)licd, however, showed that the controls pro¬ 
duced 24-9 eggs per bird, and the treated pen 29-8 eggs per bird (standard 
error 1-25). The difference of 4-9 eggs per bird is significant a,nd indi¬ 
cates that treatment was beneficial to this extent. 


GRAPH No. 9. 

Indimdual Trbatmext with Carbontetrachloride. Experiment 2 . 

PEN. (^onfr-o/s --- 

P£N. S G.^/en PrrJ. Carbonfefrach/on/do - -- 


Actual Pr,oduction per Bii^d per Week 



-t-i-i::-1---1-1_1 ..-.I...■. __ 

A A fo 7 ^ '3 iO 11 12 |3 

Vv' E E K S 

Plate 316. 

Effect of Treatment upon Food Consumption, —There was iiO' 
difference between the food consumption of both pens over the period 
treatment was midertahen, as ea^ch pen. consumed 253-8 oz. per bird 
(corrected figures) j but when the amounts of food consumed per bird 
by each pen to produce a dozen eggs were compared it was found that 
pen 4 required 123*39 oz., and' pen 5 104*13 oz. (standard error 5.97), 
thus indicating that as a result of treatment the birds consumed sigxiifi- 
eantly less food per egg produced than the untreated birds. 

Discussion. 

As only a light infestation existed in Experiment 1, and as iio' 
evidence was secured of the presence of worms in Experiment 2, the 
results regarding the effect’ of treatment upou: egg production, etc.., as 
indicated from these two trials, may quite conceivably have a different 
interpretation when heavily-infested birds are treated. Furthermore, 
treatment was given at three-weekly intervals and such effects as were 
instanced here may not be repeated with treatments more widely spaced. 
The three-weekly interval Avas selected in view of the recordings in the 
literature of the harmfuT'effects of treatment upon production, as it was 
"■considered that Av'ith'siich frequent treatments any such ill-effects would 
be exaggerated and thus readily observed. 

Where preventive measures 'are not' enforced, the ideal interval, 
betATeen treatments t^o, secure efficient 'control would be such that the 
worms Avould not become sufficiently large or numerous to affect the 
health, of the fowl in any way. , Such an interval would, also take into 
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aceoiiiit tlie maturity period of tlie worms iii grown birds^ wiiicli is at 
present unknown. Further experiments in the use of carbontetra- 
oMoride in the field are, therefore, desirable, in which heavilydnfested 
birds are employed, and in, which the intexwal between treatments is 
longer than three weeks. 

The interpretations of the results secured from the two experiments 
described above may be summarised as follows:— 

1. Treatment with 2 ml. carbontetrachloride proved very effective 
against A. galU. 

2. The starvation and handling accompanying treatment did not 
ill this instance affect the production of White Leghorn hens. This effect 
was not expected as this breed is generally regarded as being notoriously 

temperamental, ’ ’ as a consequence of which production may be affected 
by unusual circumstances. That no such effects were observed in this 
case may have been due to the fact that the birds had just recovered from 
a moult. It is also frequently asserted that during the spring months 
'White Leghorns may be handled with impunity. Further investigation 
'into this point is required with treatments given at various times 
throughout the year, ^'! 

3. Over the period of the trial in which treatment wms applied, a 
pen of treated Aiistralorps yielded significantly more eggs than an 
untreated pen though full pi'oduction was not reached till the twelfth 
week of the trial. On the other hand, the production of a pen of treated 
White Leghorns was less than that of a control, untreated pen, and 
miieli less than that of a pen given identical treatment, but with the 
carbontetrachloride replaced by water. In either experiment there was 
no marked and consistent decrease in production accompanying treat¬ 
ment as is recorded in the relevant literature, but in the case of the 
White Leghorns the weekly increase in production was in general smaller 
than that of the controls, so that at no time did the birds reach full 
production. 

Thus treatment was not very harmful to the production of the 
Australorps, but was apparently detrimental to that of the White 
Leghorns. This may have been associated simply yith the physiology 
of the breeds or it may indicate that the 2 ml. dose of carbontetrachloride 
as given at three weekly intervals was more readily tolerated by the 
heavier Australorps, 

4. The fact' that over the period of the trial the treated White 
Leghorn pen consumed significantly less food than either the control 
pen or the pen given water, but that the food consumed per egg produced 
ratio remained without any significant differences between the three pens, 
also indicates an intolerance by the treated pen to the treatment 
employed. The treated and control Australorps, however, consumed 
practically the same amount of food, but in this case the treated pen 
consumed a significantly smaller quantity of food for every egg produced 
than the untreated.pen, ' 

■' 2. ' FLOCK TEEATMENT. 

// 

(i.) Eesume op Previous Investigations. 

In 1916 Herms and Beach®® evolved a flock treatment for the 
removal' of roundworms from poultry which they claimed to be highly 
efficacious. They recommended that the birds to be treated should'be 
fed one-half the usual evening ration on the day previous to treatment. 
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They were tlieii tO’ be starved till 2 p.m. the Rext day^ ^aiid tlieii g.iveii 
one-lialf the usual ration to which was added 1 ^Ib. of^ fiiiely-eiiopped 
tobacco stems previously steeped for two hours in sulfieieiit water to 
cover them^ both the chopped-up stems and the liquid being used. This 
quantity w^as sufficient for 100 birds. Two hours later the birds were 
to be given one-fourth the usual ration in which Epsom salts at the 
rate of 11 oz. for every 100 birds was mixed. The treatment was to be* 
repeated after seven days, and during the feeding of the treated iiiasli 
care ivas to be taheui that every bird secured its share. 

This infusion was tested by Hall and Foster'^® on six chickens, Tiie 
birds refused to eat all the prepared mash on the first day, and were* 
fed the remainder on the second day. The infusion was mixed with bran, 
but the birds were at no time eager for it. Unfortunately, no Ascaridia 
were present in any of the birds treated, but as 30 out of 162 Ileterakis 
gallmcB were passed, Hall and Foster wei^e of the opinion that the 
infusion would also show a degree of efficiency against the large round¬ 
worm. 

The writer®' gave this tobacco infusion to 12 birds not exposed to 
reinfestation, repeating the treatment after ten days, but the number of 
Ascaridia passed was computed to be only 47 per cent of the total number 
present 

According to Freeborn’’^ the use of commercial tobacco dust as a 
flock treatment was first introduced by a Californian poultry farmer. It 
was tested by Dougherty and Beach'^*, and satisfactory results were* 
secured from the feeding of a dry mash containing 2 per cent tobacco 
dust for a period of three weeks, Freeborn®^* reporting on trials eiuv 
lied out by him found that if a dry mash containing 2 per cent. tol>acco 
dust with a 1-5 per cent, to 2 per cent, nicotine content was fed for a 
period of one month it was 90 per cent, to 100 per cent, effective against 
A. gaM^ and 80 per cent, to 85 per cent, effective against JJ. gallinm. He 
also noted that although treated birds consumed less food than untreated 
birds, they transformed 9.52 per cent of the food into body weiglit.. 
whereas untreated birds transformed only 9-33 per cent. 

A report by the Missouri Poultry Station®^ indicated that satisfac¬ 
tory results may be obtained from the use of tobacco dust with a nicotine 
content of only 1 per cent. Hebrant and Liegeois^'^ and Kaupp and 
Dearstyne^^ have also reported favourably on this method of flock treat¬ 
ment. The writer®’^ tried a dry mash containing 2 per cent, tobacco dust 
on 12 birds over a period of three weeks, but only 34 per cent, of the 
Ascaridia present were estimated to have been removed. The nicotine 
content of the tobacco dust employed, however, was only -86 per cent. 

Despite very satisfactory laboratory trials, Freeborn"^^- found that 
this method of flock treatment was not always successful when applied in 
the field. These unfavourable results he considered were due chiefly tq 
the fact that commercial tobacco dust may contain too small a percentage 
of nicotine or that the prepared mash may be distasteful to some of the 
birds. He, therefore, endeavoured to use nicotine sulphate as a flock 
treatment, but his experiments with this drug either in the drinking 
water or mash showed that when nicotine sulphate was given in sufficient 
quantities to remove the worms it was both distasteful and toxic. 
Nicotine sulphate as a flock treatnient was also tested by Old and Knox^^. 
They found that the highest limits of dilution that could be given in 
drinking water without toxic effects was 9 ml. in 991 ml. of water. 
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When mixed with the mash it was possible tO' increase the am omit oi: the" 
drug to 10 ml. in 990 ml. of water. 

Another drug recommended for mixing with the mash as a floelc 
treatment is oil of chenopodium. According to the Californian Experi¬ 
ment Station good results may he secured by mixing this drug with a 
small quantity of mash at the rate of 1 teaspooiiful for every 12 birds. 
The writer used the mixture on twelve hirds®^ and obtained an estimated’ 
efficiency of 42 per cent. 

(ii.) Laboratory Experiments. 

THE ADMINISTRATION OF DRUGS IN DRINKING WATER» 

It was felt that as the intake of drinking water varies to a great 
extent throughout the’ year and does not, moreover, appear to be* 
associated with age or weight to the same degree as the intake of food',, 
consistent results from any drug administered in this way could not be 
expected. 

The use of a 1-3,000 earhontetrachloride emulsion (Finnemore^®) for 
fourteen days, and of 1-5,000 dilutions of copper sulphate and nicotine' 
sulphate respectively for eight days did not give any promising degree* 
of efficiency. A 1-1,500 dilution of nicotine sulphate, however, gave 
better results. Over a three days period, 10 birds, 24 oz.-37 oz. in weight,, 
given this dilution, passed 19 worms with 75 remaining on autopsy. 
The trial was not continued longer than three days as a eornparisoii 
of the water consumption of the treated birds, namely 150 ml. per bird 
per day, with that of the controls, namely 230 ml. per bird per day*,, 
indicated that the dilution was distasteful. 

THE ADMINISTRATION OP DRUGS IN THE MASH» 
Carbontetrachloride. 

This drug, administered in a small quantity of mash with eqiui'r 
parts of liquid paraffin, or in the form of an eniuisioii (Fimiemore;*^), did! 
not give any efficiency for the quantities employed, which were such that 
^eaeh bird would consume 1 ml. of the drug. 

Tobacco Dust. 

A preliminary test by the writer^’’ with a dry mash containing 2 per* 
cent. Tobacco dust (*86 per cent, nieotine) fed over a period of three' 
weeks did not give very promising results, due ■ probably to the low 
nieotine content of the tobacco dust employocl. Enquiries have since'' 
shown that a commercial tobacco dust containing more than about 1 per' 
cent nicotine is not obtainable in Queensland. An expC'riment was,, 
therefore, carried out, using 11 birds which were fed 4 per cent., 
tobacco dust (-81 per cent nieotine) in the mash, thus approaching the* 
amount of nicotine in the treated mash recommended by Freeborn.. 

■ This mixture proved decidedly distasteful, as at the end of seven days,, 
when the experiment was discontinued, the treated birds had consumed 
only 1-6 oz. per day per bird as compared with 2*6 oz. per day per bird’ 
by the controls. 

Evaporation, which was the same for both groirps, is included in these 
figures of water' consumption. 
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Micotine Sulpiiate (40 per cent, nicotme) and Copper Sulphate. 

In the first trial with these two drugs, 10 birds, 22 oz, to 33 oz. in 
weight, were fed a mash containing -5 ml. nicotine snlpliate^^ and *5 gm. 
-copper snlphate in 100 ml of water per pound. This treated mash was 
kept constantly before the birds, but was always freshly mixed each 
day. After a four-day period 64 worms had been passed, the majority 
of which, namely 42, were voided on the’third day. During this period 
'the food eoiisuiiiption of 10 control birds, of similar weights, on untreated 
mash 'was 2*7 oz. per day per bird, and that of the treated birds 2*8 oz. 
per day per bird. On autopsy 40 worms were present, the efficiency of 
this treatment over the four-day period being, therefore, 61*5 per cent. 

In a second experiment a mash containing -5 ml. nicotine sulphate 
and 1 gm. copper sulphate in 100 ml. water per pound was employed 
with 11 birds averaging 27 oz. in weight. At the end of two days- 
feeding 74 worms had been passed. As the food consumption of the 
treated birds during this period was only 1-9 oz. per day per bird, as com¬ 
pared wfitli 2-8 oz. per day per bird by the controls, and as the droppings 
of the treated birds had become noticeably hard and scanty in character, 
the trial was discontinued. On autopsy 71 worms remained, giving an 
ofiicieney of 51 per cent, for this mixture with twm days’ feeding. 

Nicotine Sulphate (40 per cent, nicotine), 

In these trials a mash containing nicotine sulphate at the rate of 
75 ml. in 150 ml. of water per pound of dry mash was employed. As in 
the above experiments the treated mash was kept constantly before the 
birds, and was freshly mixed every day. 

(a) In the first trial 11 young White Leghorn eoekerels, 17 oz. to 
26 oz. ill weight were used, and the treated mash was fed over a period 
of eight days. During this period a total of 120 worms were eliminated. 
As no w^orms were voided on the ninth day the birds were aiitopsiecl, 
and it was found that 57 worms had survived—an efficiency of 67.8 per 
cent. 

The food consumption of the treated birds over this period was 
:2.7 oz. per day per bird, and the average gain in weight 5*5 oz. Eleven 
-control birds, 16 oz. to 26 oz. in weight, consumed 2-7 oz. of mash per 
day per bird and gained in weight 4*5 oz. per bird. 

(&)/In a second experiment, 119 worms were removed from 12 
young birds, 19 oz. to 26 oz. in weight over a seven-da^r period. On 
autopsy, 43 worms were present, an efficiency of 71-2 per cent. 

The food consumption of the treated birds was the same as that of 
the controls, namely 2*7 oz. per day'per bird, and the' gain in weight an 
average of 4*2 oz., as compared with 4-3 oz. by the controls. 

'' (c) Ill this trial seven White Leghorn cocks, 3 lb 5 oz. to 4 lb. 3 oz. 
an weight, and one pullet, 2 Ih. 2 oz. in weight, were given this prepared 
mash. After seven days 151 worms had been passed, and as no worms 
had been voided since the fifth day, the experiment was discontinu.ed. 
'The' food intake was equivalent to 34 oz. per day per bird, and on 
autopsy six worms, none larger than 20 mm, in length,, were found to 
he present. This, gives an efficiency for the five-day period of treatment 
'of 96-2 per-cent. ' ' ■ - 

amount of nicotine sulpRate was computed from an estimation of 
;Jie amomt of nicotin© consumed per day' hy birds if given a mash containing 
per cent, tobacco dust witli a 2 per .cent, nicotine content. ' 
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(d) Ill a further experiment with grown birds five Aiistralorp 
coekSy 4 lb. 1 oz. to 5 lb. 15 oz., were employed. After five days 42 
Ascaridia had been voided. The food consumption was 3*9 oz. per day 
per bird over the seven days of treatment, and on autopsy 10 very small 
worms 4 mm. to 15 mm. in length were found to have survived—an 
efficiency of 80.8 per cent. 

(e) In a final test with 10 adult hens, 3 lb. 10 oz. to 41b. 11 oz. in 
weight, the prepared mash fed for a period of seven days removed 109 
worms, and gave an efficiency of 100 per cent. The food eorisuniptioii 
varied from 3.3 oz. to 3,5 oz. per day per bird. 

Discussion. 

The results secured show that a mash containing *5 ml. of nicotine 
sulphate per pound weight of dry mash is capable of giving a high 
efficiency against A. galli if fed continuously over a period of 7-8 days. 
Prom a total of 45 birds, 23 young birds and 22 adult birds, to which 
this prepared mash was offered for this period, 541 worms were 
removed, leaving 116 on autopsy, an, efficiency of 82*5 per cent. 

The trial with a mash to which *5 gin. of copper sulphate per pound 
was added in addition to the nicotine sulphate indicates that good 
results may be also secured from this combination. A comparison of the 
efficiencies computed from a four days’ feeding of a mash containing 
nicotine sulphate alone does not, however, indicate that the addition oi; 
the copper sulphate is warranted. The trial in which 1 gm. of copper 
sulphate per pound of mash was employed with, the nicotine sulphate 
also denotes tliat copper sulphate fed continuously over a few days may 
have harm,fuLeifeets upon the birds so treated. 

In the,case of the young birds g.iyen this nicotine sulx>l)atc mash, 
the food eonsiimptiQn and gains in weight of the treaded b,ir(ls co3:ripared 
very favourably with the food consumption and gains in weiglit by the 
control birds. No suitable controls could be maintained for the adult 
birds, but a comparison of their food consumiition, 3-3 oz. to 3.9 oz. per 
da,y per bird, wi,th that of similar birds reared on the intensive system 
on this station, namely 34 oz. to.4 oz. per day per bird, indicates that 
the i^repared mash was not distasteful in any way. 

It is interesting to observe the rate at which the worms were voided 
by the birds of different ages employed in these trials, as given in Table 
XXIX. 

TABI.E XXIX 


No. 

No. 





WOHMS.VOIBffiP. 





of 

Group. 

of 

Birds. 

Ago. 

1st 

I)uy. 

^ 2Bd 
Day, 

3rd. 

Day. 

4th 

Day. 

5ti\ 

Day. 

0th 

Da,y. 

7th 

Day, 

Sth 

Day. 

; Total, 

J'er 

vmt, 

, Eftici- 
1 oijcy. 

61'" .. 

11 

3 montlis 

20 

30 

28 

14 

_ 


t.. 

s 

r — 

\ 

1 

120 

08-7 

62 

12 

3 montlm 

10 ’ 

42 

27 

1 

. 4 ! 

1 


119 

71'2 

63 ,. 

12 

9 ipontlis 

95 

, 70' 

21 



1 


193 

92-3 

64 .. 

10 

A,ge'd ' .. 

19 

79 


Y —^ 

1 

1 



109 

lOO'O 


It would appear from this table that the worms were more readily 
and more rapidly removed fxmm the ■ older birds'by this .nicotine sulphate 
mash. In the older groups, the efficiencies were considerably Iiiglier and 

>': aS'. ;; ' ^ 
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were for tlie most part obtained, moreover, after only four day;^^ feeding^- 
whereas in the young birds, a good number of worms were still present, 
after seven days*’ treatment. 

Another observation of significance is that, in the old birds g’rveii tills, 
prepared mash, the infestation that survived treatment consisted entirely 
of young, immature worms (Group 53). 

In conclusion, it may be said that the above experiments indicate' 
that the feeding of a dry mash to wdiieli is added *5 ml. of nieotiiie 
sulphate per pound for a continuous period of seven days is (‘tfic:eiit 
against Ascarldia gctlli and harmless to the birds. The mash was pre¬ 
pared freshly every day, and it was found the nicotine sulpliate wiis f)est 
mixed when each *5 ml. was added to 150 ml. of water. The mixing was 
thorough, so that the mash remained flaky and devoid of lumps. 

Efficiency against HeteraMs gallinae. 

As groups 53 and 54 also contained a natural infestation of the- 
cfficiim worm, HeteraMs gallincBy the opportunity was taken to ascertain 
the efficiency of this prepared mash against this species after a period of 
feeding for seven days. A total of 856 worms were passed by tlie 22 
birds treated, and on autopsy 713 remained. These figures indicate an 
efficiency of 54*5 per cent. 

(iii.) Field Experiments, With Nicotine Sulphatjil 

Experiment 3. 

The birds employed in this experiment (Wliite Legliorns) luu}. Ihumi 
received as day old chicks. At one month old llu^y were dividtul at 
random into two groups, each of which was eonfinod to a sejijirate pim. 
One group (A) was infested with A. galli, and the second group (fV) was 
maintained under conditions most likely to keep them worm freiL At 
this time, the writer had in mind an experiment in which the production 
of wormy and cleani birds could be compared so that any effects of 
A, gain upon production could be noted. After some time, however, 
Group (B) became infested, and this experiment had to be abandoned. 
Pour months before these treatment trials commenced Group (A) was 
divided between two pens, Nos. 8 and 9, and Group (B) between two 
pens, Nos. 6 and 7. Tlie infestations existing at any subsequent time in 
pens 6 and 7 and in pens 8 and 9 I'espeetively should therefore have 
been approximately equal. When the trial was commenced pen 6 was 
retained as a control to pen 7, and pen 8 as a control to pen 9. Pens 
7 and 9 were given a nicotine sulphate prepared mash (*5 ml. nicotine 
sulphate in 150 ml. water per pound of inasb), for a period of seven 
days during the sixth, tenth, fourteenth, and eighteenth weeks of the 
trial. During the periods when these two pens were treated, the conft’ol 
pens were giveii a mash containing 150 ml. water per jiound of dry 
mash. These birds were about eight months old when the trial was 
commenced. 

__Thg foofi consu mpt ion (F.C.) ancl,egg,,production (E.P.),,per bird 

per week of the four pens over the period of the trial are given in 
Table XXX. 
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TABLE XXX. 


jNo. 

Pen. 

Birds. 

Treatinent. 

1st Wock. 

2nd Week. 

3rd AVeek. 

4tli AVoekD 

mi AVeek. 




F.C. 

E.P. 

F.C. 

E.P. 

Ikii. 

E.P. 

E.C. 

E.P. 

P.C. 

E.P. 

. • 

25 

Control 

24-5 

3-0 

24-5 

3-2 

24-.5 

3-9 

24-5 

3-6 

24-5 

4-2 

7 ,. 

24 

Ni. Siilpli. 

24-5 

2-9 

24-5 

3-0 

24-5 

4'() 

24-5 

3*1 

24-5 

4-() 

S . . 

23 

Control 

23-0 

3-9 

23'9 

4*0 

23-0 

4-1 

23-<j 

4-(‘. 

23-0 

5*0 

9 . . 

20 

Ni. Snlph. 

22'2 

3-0 

22-2 

3-1 

1 22‘2 

3-0 

22-2 

3-7 

22-2 

4-4 


iNo. 

Pen 

.^0. 

Birds. 

Treatment. 

“■‘Oth AVeek. 

7th AVeek. 

8tli AVetik. 

9th AVeek. 

AVeek. 




E.C. 

.E.P, 

V.C. 

E.T. 

P.C. 

E.P. 

F.C. 

E.P. 

E.C. 

E.P. 

i) . . 

25 

Control . . .. 

27-4 

4-4 

28-() 

.5-0 

30-7 

5-1 

30-2 

4-7 

32-8 

4*5 

7 

24 

Ni. Sulph. 

27-0 

4(> 

25-3 

3'5 

30-3 

3-7 

30-2 

4*(> 

24-1 

4-5 

8 !! 

23 

Control 

29-4 

4-5 

24-0 

4-8 

30-2 

4-7 

3.1-1 

4-9 

2rr0 

4-1 

9 .. 

20 

Ni. Sulph. 

30.S 

40 

23-L 

4-5 

3!-2 

4-5 

29-7 

4-9 

29-0 

4-7 


iMo. 

Pen. 

,No. 

Ihrds. 

I’reatineni. 

nth N 

Veek. 

12th A 

Vetde. 

13t}i AVeek. 

•^llth 

Week. 

ir>t!i A 

Veek. 

'6 .. 

25 

Control 

I'.O. 

29-9 

E.P. 

4-4 

E.C. 

32-0 

E.P. 

4-8 

P.C. 

303 

E.P. 

E.C. 

32-1 

E.P. 

5-1 

F.C. 

31-0 

E.P. 

5-0 

7 

24 

Ni. Sitlpli. 

27-5 

2*7 

29-9 

3-3 

27*0 

4-4 

20* .1 

r,,w> 

31-9 

4*7 

8 ] . 

23 

Control 

24-8 

3-1 

28-S 

3-3 

22-5 

3-9 

31-0 

ihi) 

31-5 

4*2 

'9 . . 

20 

Ni. Sulph. 

28-0 

4*5 

28-9 

4-4 

27-3 

4-5 

20-r> 

4-0 

3U-8 

4*0 


iS 0. 
Pen. 

,N c». 
Bir<is. 

Treatment. 

U)tl\ A 

Veek. 

17th Week. 

*18fch AVeek. 

19 th Week. 

'0 .. 

2li) 

Control . 

E.C. 

3()-4 

E.P. 

4-3 

E.O. 

308 

E.P. 

4-5 

F.O. 

30-0 

E.P. 

4-3 

E.C. 

31-5 

E,P» 

4-3 

7 .. , 

24 

NL Sulph. 

28-3 

4-7 

32-2 

5-0 

30-4 

5-3 

30-5 

5-2 

8 . . 

23 

(Control 

34-0 

4-3 i 

31-0 

4-.5 

35-3 

4-0 

32-5 

5-1 

9 . . 

20 

i 

Ni. Sulph. 

207 

4-i 1 

29*5 

4-3 

29-7 

4*3 

28-8 i 

4-2 


* Week of trejitiiieiifc. 


Effect of Treatment upon the iMfestatwk —■During the week of the 
first treatment (sixlli we(;k) large miml)(3rs of worms were passed by 
pens 7 and 9. To cheek this observation, five birds f rom each peril were 
autopsied at. the beginniiig of the seventh Aveek. ffroin pen 6 an average 
of 34-2 worms were S(‘ciired, the majority of Avhicli (126) came from one 
bird. .Fen 7 yielded o.nly 2*0 w-onns per bird; pen 8, 32*2 Avorms i.>er 
bird, the infestation in this case being fairly evenly distributed among 
the five birds examined, and. pen 9, 14 Avorms per bird. The worms 
reinaiiiiiig in the treated birds were all small in size, moreover, whilst 
those from the controls contained a good nnmber of large and niatiire 
forms. 

At the conclusion of the trial and during the twentieth weelv 17 
birds fr(.)in each of the pens 6, 8, and 9, and 16 birds from pen 7 were 
examined. Tlie number of worms collected from each of the respective pens 
is given in Table XXXI. 

TABLE XXXI. 


Number of Pen. 

i Kuinbet of 
birds examined. 

Total number of 
worms present, j 

llango of 
Infestation. 

Average number 
worms per bird. 

U (control) 

17 

337 

0-136 

19-8 

7 (treated) 

16 1 

109 

0~37 

6-8 ^ 

S (control) 

17 ! 

869 

2-135 

5M 

Q (treated) .. ' .. ■ ' .. 

17 

, 73 

0-11 

4-3 


Here again the worms remaining in the treated birds were all small 
in size (mainly about 1 inch in length), whilst of those from the controls 
a good percentage were large and mature. ' 
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Taking into consideration the fact that tlie worms tliat ^ survived 
treatment v/ere all small and immature forms, these results indicate that 
the nicotine sulphate treatment had been successful in eoiitrolliiig^tlie 
infestations under conditions involving a continuous exposure of the birds 
to' infection. Such control is especially prominent in the the case of pens 
8 and 9, where a very heavy infestation was undoubtedly present. 

As all pens had picked up a natural infestation of HeteraMs gallimB 
before the subdivision of the two groups, the opportunity was taken to 
ascertain wdietlier the efficiency of this treatment as secured under 
laboratorv conditions would be confirmed. The results obtained are give'ii 
in Table XXXIL 

TABLE XXXII. 



1 After First Treatment, j 

At End of a’lUAii. 

Number of Pen. 

Kumber of 

Kumber B. 

Number of 

Number ijf.H 


birds examined. 

gallinw per bird. 

birds examined. 

fjallinm per bird 

6 (control) 

5 

4-8 

17 

16-7 

7 (treated) 

5 ' 

2-0 

10 1 

7‘5 

8 (control) .. .. .. > 

5 1 

5-6 

17 

40-1 

9 (treated) 

5 

1-4 

17 

22-8 


These figures indicate, it is considered, that this nicotine sulphate 
treatment eontiiiiied over a period of seven days may under field condi¬ 
tions assist in controllmg Heterakis gallinm, ^ 

Effect of Treatment upon Egg Production ,—The actual weekly pro¬ 
duction per bird of the four pens employed in this experiment is pre¬ 
sented in Graph No. 10. A consideration of the production of pens 6 
and 7 (Graph No. 10 (A)) shows that a decrease in production occurred 
during the period following each treatment, the production tliereafter 
increasing gradually till the next treatment was given. The fall i;n 
production after the second treatment is very marked, and out. of all 
proportion to the decreases that occurred after the other tteatwients, and 
was probably assisted by other influences. On the w^hole, however, the 
production of pen 7 shows a. gradual rise, and after the third treatment 
overtook that of the control pen, and thereafter remained the greater. 
A comparison of the figures of corrected egg production for the fourteen 
weeks in which treatment was applied, namely, 67-0 eggs per bird from 
pen 6, and 65-0 eggs per bird from pen 7 (standard error 2-555 ), did not 
disclose any significant difference between the production of the two pens. 
It would appear that if the decrease in the production of pen 7 following 
the second treatment had been of somewhat similar value to the decreases 
that occurred after the other treatments, the treated pen would have 
produced significantly more eggs than the control pen. 

Pen 6, it will be remembered, at the conclusion of the trial showed, 
on the average, only a light infestation, namely 19-8 woims per bird, 
but from a consideration of Graph No. 10 (A), however, it would appear 
as though this infestation had been responsible for tbe decrease in pro¬ 
duction which occurred during the last four weeks of the trial. Although 
the average numbp of worms per bird was comparatively small, the 
individual infestations showed a very marked variation in numbers, and 
it is considered that this drop in production was chiefly due to the very 
heavy infestations that were present in some of the birds. 

Whemthe production of pens 8 and 9 is considered (Graph No. 10 
(B)) it will be seen firstly that the production of the control pen (pen 
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8) showed considerable fluetixa.tion. After the ninth week a very marked 
drop in prodiietioii occurred, and the production of the previous few 
weeks was not reached again till the final period of the trial. In the ease 
of the treated pen (pen 9), although a decrease iir prodiietion was 
associated with treatment, such decreases were not so marked or consis¬ 
tent as they were in the other treated pen (pen 7), Over the iiinil five 
weeks of the experiment the control birds were producing the gi’cater 
ntiiiiber of eggs, despite the apparently lieavy infestation present (see 
Table XXXI.). Tins may be explained as being posssibly associated with 
the fact that in birds exposed to heavy infestation, tliere art', as derioted 
by the fiiietuatioiis in the production of pen 8, periods in whioh the 
infestation is largely eliminated, and during which the production 
increases. Then follows rapid reinfestation, and. production is again 
effected. For example, in pen 8, the birds 'were apparently vtny lieavily 
infested during the tentli and eleventli weeks. Following the spontaneous 
loss of many worms the production gradually increased. The autopsies 
during the tw^entieth w^eek, Avhilst showing a heavy infestation, averaging 
514 worms per bird, in the birds of this pen, also denoted tliat a large 
percentage of these xvorms w^ere small, so that although tlie infestations 
were niiiiierieally heavy, the \vorms w^ere not in general large enough 
to be pathogenic so far as could be determined from production. It is, 
therefore, considered that had the experiment been eontinued over a 
longer period a further marked decrease in the ixroduction of pen 8 would 
have occurred. ^ This opinion is strengthened l)y the frequency w^ith 
which a eonditioii of enteritis was observed, though as yet not very 
advanced, in these birds at the autopsies. 

From eorreetecl figures it was found that over the fourteen, weeks 
in which treatment liad been applied pen 8 had produced 51«5 eggs per 
bird and pen 9 64-3 eggs per bird (standard error 2*555). Treatment 
therefore, was responsible for a significantly greater prodiKition over tills 
period to the extent of 12*8 eggs per bird. 

Effect of Treatment Food Gonstmption ,—Corrected figures of 
total food consumption over the fourteen wmeks during wdiieh tiamtment 
was applied gave a consumption of 421.6 oz. per bird for pen 6, 395*2 oz. 
per bird for pen 7, 421*6 oz. per bird for pen 8, and 414*1 oz. per bird for 
pen 9 respectively (standard error 8*35). In both cases the consumption 
of the treated pens was below that of the controls, hut only the differenee 
between pen 6 and pen 7 is significant. 

Although no analysis was possible of any correlation between food 
consuiiiption—treatment—body weight, as individual weiglits wmre not 
taken, it is interesting to compare the average gain in weight per bin! 
from weighings taken thirteen weeks before the first application of the 
treatment, and again at the termination of the trial. During this 
twenty-seven weeks ^ period pen 6 show^ed an average gain in weight per 
bird of 25*9 oz.; pen 7, 26*2 oz.; pen 8, 20*2 oz.; and pen 9, 27*7 oz. This 
would indicate, especially in the ease of pens 8 and 9, that the food 
coiisiimed-iiicrease in body wmight ratio was less in the untreated pens, 

ffic infestations had been responsible for this 

_ As regards the ratio, food comsumed per bird per dozen eggs pro¬ 
duced, eo^eeted figures show^ed that pen 6 consumed 75*9 oz. per bird; 
pen 7, 74*82 oz. per bird; pen 8, 103*32 oz. per bird; and pen 9, 77*16 oz. 
per,bird respectively (standard error 2*12).' Thus, the effect of treat¬ 
ment on pen 9 had been to give a significantly smaller eonsumption for 
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every dozen eggs produced to the extent of 25*16 oz. The coiisiiiiiptioiis 
of pens 6 and 7^ however, were practically equivalent. 

Experiment 4. 

For this experiment Australorp hens three years of age were 
availahle. The procedure of treatment was similar to that used in 
Experiment 3, but in this case the nicotine sulphate prepared mash was 
fed on three occasions at three-weekly intervals, during the sixth., ninth, 
and twelfth weeks. 

Egg production (E.P.) and food consumption (F.C.) per l)ird per 
week throiigliout the period of the trial are given in Table .XXXIIL 


TABLE XXXTII. 


JNo, 

Fen. 

INC). 

Birds. 

Treatinoiit. 

j IstV 

reek. 

1 'intlWeek. 

3rd Week. 

4th Week. 

10 .. 1 
4 

31 

30 

Ni. Siilph. 

Control 

F.C. 

E.P. 

1- 5 

2- 8 

F.C. 

E.P. 

1- 9 

2- 8 

F.C. 

31-0 

320 

E.P. 1 
2d') i 
3*2 

F.C. 

27d,) 

28'2 

E.P. 

2'5 

2-9 


Xo. 

Pen. 

INu. 

Birds. 

Treatment. 

5th IVeek. 

*0th Week. 

7th Week. 

8th V 

reek. 

10 

31 

Ni. Siilph. 

F.C. 

28-5 

E.P. 

2-4 

F.C. 

27*3 

E.P. 

F.C. 

27-3 

E.P. 

3-3 

F.C. 

24d) 

liJ.P. 

3'2 

4 .. 

30 

Control 

30-6 

3d) 

32-9 

2-9 

30-3 

3-4 

33-1) 

3*5 


No. 

Pen. 

No. 

,Birds. 

Treatment. 

*0thl 

Veek. 

loth A 

Veek. 

nth Week. 

*12th' 

Week. 

13th \ 

Vook. 

10 .. 

4 .. 

31. 

30 

Ni. Suiph. 

Control 

F.C. 

27d) 

27d) 

E.P. 

3vl 

3-2 

F.C. 

29d> 

3 Id) 

i 

E.P. 
3'.5 
3d5 

F.C. 

2{)d) 

33*7 

E.P. 

3*7 

3d.5 

'E.C. 

30-8 

34d) 

E.P. 

3'0 

3d) 

F.O. 

32-8 

33*5 

EJ>. 

4d') 

4-0 


* rVeek of treatTneiit. 


Effecrt of Treatment upon the /7^/h.s"^a'^mtk”This could not be detar- 
iiiined as no birds were available for examination. 

Effect of Treatment iqmn Egg Production ,—The actual egg prodiui- 
tion per bird per week of the treated pen (10) and of the control pen 
(4) are compared in Graph No. 11. It would appear from tiiis graph 
that treatment did not at any time aftect production, but that it had 
been, responsible for immediately increasing the production, and there¬ 
after maintaining it at the same level as the controls. 

A consideration of the corrected figures of production sliowed that 
over tlic eight weeks in wdiicli treatment was applied, pen 4 produced 
24*1) eggs per l)ird, and x>en 10 31*0 eggs per bird respectively. As the 
standard error was only 1*01, the difference of 6*1 eggs is highly signifi.- 
cant, and indicates that the treatment had been beneficial to this ext(3:nt. 

Effect of Treatment upon Pood Oonnimptiom—TlievQ was no 
significant difference between the two pens in the total amount of food 
consumed over the eight' weeks period. Pen 4 consumed 249.8 oz. and 
pen 10, 234*6 oz. (standard error 7*76). When the ratio food consumed 
per bird per dozen eggs produced was compared, however, it was found' 
that pen 10 required 90*93 oz. per bird, and pen, 4, 121*44 oz. per bird, 
(standard error 3*81). The control, pen, therefore, required 30*51 oz.'of 
food more than the'treated pen to produce a dozen eggs, 'which difference 
is significant. 
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Discussion. 

Tlie results secured from these two experiments indicate firstly that 
farther fields trials with nicotine sulphate as a flock treatiiietit are 
desirable in which the application of treatment is carried over imieli 
loD-ger periods. 

GEAPH No. 11. 

Floox Treatment with Nicotine Sulphate. Experiment 4. 



Plate 318. 

Under the conditions governing the experiments, however, the 
following conclusions may be drawn:— 

1 . A^mridia galli affects production, but in the ease of birds on an 
adequate diet, and otherwise well cared for, the infestation must be 
heavy before any ill-effects are manifested, Wlien such birds are exposed 
to a heavy infestation4 there appears to be a regular tunir-over in the 
worm burden. That is, the infestation reaches proportions ot which 
it may cause a marked decrease in production. Many of the worms are 
then lost, the effect of which is shown' by a temporary inci^ease in 
producton. Eeinfestation rapidly occurs and production is again 
affected. 

As the birds used in these experiments were also infested with 
Davainea tetragona and Heterakis gallinm it might be said that any 
beneficial effects of treatment on production may not have been associated 
solely with the removal of A. galli, especially as treatment had some- 
degree of efficiency against S. gallince as well The eestodes were fairly 
evenly distributed among the treated and control birds, and the infesta¬ 
tion with H, gallinm was apparently never very heavy. Tlie writer feels 
safe, therefore, in permitting himself to consider any favourable effects 
arising from treatment as being chiefly, if not entirely, due to the removal 
of the A, 'galU. 

2; Birds heavily infested with A. galli consume more food per dozen 
eggs produced and convert less food into body weight. 

That A, gdli may have a veiy marked effect upon body' weight is 
shown by.the respective increases in weight per bird of the four'pens of 
Wliite Leghorn pullets oyer a’twenty-seven weeks’ period, during the 
';..":.;Ihst fouirteen weeks of'which two of the pens received, treatment. These 
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increases in weighty together with the average number of worms per bird 
found in each pen at the conclusion of the trialj are^ for the safce of 
eniphasiSj repeated in Table XXXIV. 


TABLE XXXIV. 


Number of Pen. 

Increase in body 
weight over 27 
weeks period. 

Average number 
worms per bird at 
conclusion of trial. 

6 (control) ,. 

Oz, yjor bird. 
25*9 

19*8 

7 (treated) .. 

26-2 

6-8 

8 (control) , - 

20*2 

51*1 

9 (treated) ., 

27-7 

4-3 


A consideration of these figures indicates little differences between 
the gains of pens 6, 7, and 9, but in the ease of pen 8 the gain of only 
20.2 oz. is conspicuously lower than that of any of the other three pens. 
It woiildj thereforej appear that the infestation of the control pen (pen 
6 ) had never been sufficiently severe to affect growths whereas in pen 8, 
which was also untreated, the infestation had been heavy enough to 
prevent the birds in this pen from gaining in weight to a normal extent. 
This would indicate that the figure at which-an infestation commences 
to affect the body weight of young laying birds is somewhere between 
20 and 50 worms, and that a worm burden of 50 or more worms is 
definitely pathogenic. 

3. In the ease of pen 7, treatment was followed by a period of 
decreased egg production on each occasion. With pen 9, however, while 
there are indications that a slight decrease following treatment did occur 
at times, such a decrease is not so constantly or sO' conspicuously 
associated with treatment. Tlic treatment periods of the Australorps, 
on the other hand, ^showed no such effect at any time. 

Pen 10, it will be remembered, contained aged birds (three years) 
of a heavy breed, whilst the birds in pens 7 and 9 were much younger 
birds (about eiglxt months of age at the beginning of the trial) of a 
light breed. The birds in pen 7 were, moreover, in general apparently 
only lightly infested, so that there was little evidence that the infestation 
had affected the production of this pen to any marked degree, except 
towards the final periods of the trial. In pen 9, on the other hand, the 
infestation was lieavy, and apparently was sufficiently severe to affect 
the health of the birds so far as production was concerned. A possible 
interpretation of the inconsistent behaviour of the three treated pens to 
treatment is, therefore, that the use of nicotine sulphate at the rate of 
•5 ml. per pound of mash for a period of seven days may have been toxic 
to the younger birds. Where an infestation sufficiently heavy to affect 
production exists among such young birds, however, the continued 
employment of treatment by removing the worms and keeping them below 
the level at which they become pathogenic, increases production, the 
elimination of the infestations more than compensating for any toxicity 
associated with the treatment. . 

This interpretation emphasises the necessity for further trials in 
which the period of treatment is reduced to four days,, for, as indicated 
from the laboratory trials, little increase.in: efficiency occurs when the 
treatment of birds over six months of age is continued beyond this period. 
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4. Treat'iiieiit over seven days tinder field eoiiditio’os and at nu)iit:l,ily 
intervals is liigiily efieetive against A. gallic ^and moderately so agiiiiist 
H, gallmm. In 'these trials, as in the laboratory experiments, it is 
interesting to note that only small worms survived. 'Why this shoiikl be 
so is not understood, and, from the size of the worms surviving, cariiiot 
he explained as being due to the fact that during th-e time of treatment 
such wmans were buried in the intestine tissues. 

[to be CONTINUED-] 


GROW MORE PASSION FRUIT* 

Tliere is a very nmek greater demaad for passion fruit, both lot'aMy mu! for 
export, tliaii Queensland prodiiees, and as this State grows a passion friiit of the 
very highest quality, it should be produced to a greater extent tbau, it is. As 
an occupation on tlio orcliard, it is one of the most pleasant. Ih-eviously, production 
of this fruit has been chiefly undertaken as a sideline only—a kind of secondary 
affair, which, if it yielded a return, so much to the good; it it didn^t, well, it did 
not matter a great deal. With the ever-expanding demand, it w^arrants Inying niiule 
a principal crop, and being subjected to kind treatment. 

Vines are prone to several diseases, wdiich, with proper attention, can T)e con¬ 
trolled, but which, when the vines are aliowred to grow nneared for, quickly (h^stroy 
them. Due to these dise.ases and the haphazard method of cultivation, fr(*quc;utly 
employed in the “i}Mst, tlie idea has become current among orcliardists 'that vines 
©an only be growm for about tw^o or at most ^three years. That this is erroneous 
is being demonstrated at the pre-sent time by vignerons wdio liav(» made ])a.,ssion. fruit 
growing their main occupation, and who have vines bearing well at seven years of 
age. These growers, however, prune correctly, and spray at the correct timess, as 
advised by the Department. They also grade and pack their pro<lu<'.fc for nuirkct, 
and the result is they are reaping the beneflt of an excelhmt momdary relvium. 

It is stated by some that passion fruit growing entails too nuudi work pruning 
and s])raying, and the results are not worth it, AAuirefu! analysis of tlu^ posithni 
will refute such statements. Pruning the vine undoubtedly is a tedious and lengthy 
operation. Spraying also is objectionable, but remeTuber tlmt citrus growsirs, grape 
growers, and ju'actically growers of all other kinds of fruit must also prune and si)ray 
thedr trees. So far as returns are concerned, good %iuos prodm'.c u]) to hall’ a, 
Imshol of fruit per year. They are. usually planted 15 feet by B f«‘.et ajuirt, or 
vines per acre. Prices vary from 22s. 6d. ]»er half-bushel during; the ])cr]o<ls of 
scant supplies to 4s, 6d. per half-bushel paid by the local factories. Prom, tli(:?so 
figures, orcliardists can estimate for themselves the likely rc?tn.rns. On a conserva¬ 
tive average of 3s. 6d. per half-bushel clear of marketing expenses, the ridairn would 
be £63 per acre per annum. Are there many other fruit crxOps netting orcliardists 
this sum per acre? 

A pamphlet giving full cultural details is availahle free on application to the 
Department of Agriculture. 

Briefly, for the guidance of those who may 1)0 considering planting, it should 
be remembered that the pi^^ssion vine is a climber, and thrives in warm, moist situa¬ 
tions, preferably in the coastal districts. It grows well on the coastal iiighlands, 
like the BlackaU Range and Tamborine Mountain, and also on the lowlands between 
the ranges and the sea. The vine will resist light frosts, but heavy frosts will 
cause damage. 

Reasonably fertile scrub and forest loams,.provided they ai'c; well drained, are 
suitable soils, and if a hillside site is chosen, it should be well Bludterod from 
heavy winds and prefera.bly have an easterly or north-easterly aspect. It is 
important that the trellises bo strongly made, and that they be at least 6 feet 
in height. 

Two crops are borne each year, a summer and a winter crop, wdiilst occasionally 
intermediate crops are borne. 

Spring is the best time to plant, though autumn planting is sometimes practised. 
Spring-planted vines sometimes return a small crop the following winter, but the 
first main crop can be looked for twelve to fifteen months after planting. With 
autumn-planted vines, the first main crop is often not obtained until eighteen to 
twenty-one months after planting. ' ■ 
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Principles of Botany for Queensland Farmers. 

C. T. WHITEj Goverimient liotanist. 

[Contimied from p. 632, Nov., 1936.] 

Part IV.—CLASSIFICATION. 

THE SYSTEMATIC ARRANGEMENT OP PLANTS IN GROUPS. 

ACCORDING TO THEIR AFFINITIES. 

CHAPTEE XIX. 

General Notes on Classification. 

^HAT branck of botany which deals with the naming, describing, and 
^ arraiiging of plants into groups according to t.lieir natrwal affinities 
is termed systematic botriny, and in the early days of tlie science practi¬ 
cally every botanist’s activities were devoted to it. Tills wn.s only 
natural, as it is obvions that, owing to the very large number of plants 
known to inhabit the globe—somewbere about 150,000 flowering plants 
having been described, and possibly a greater number of eryptograinie 
ones.—it is neeessary to have as far as possible some uniform system 
of nanring and classifying tliese multitudinous forms. One of the 
principal objects of systematic botany is to describe and arrange plants 
in siieli a way that, if o.ne wislu^s to ascertain the eoi'rect name of any 
particular plant, one may do so by rcyferiing to some work in wliieli the 
descriptions of the different plants are set forth on tliis plate 

Various systems of classification liave been proposed from time to 
time. In any natural system all the cbaraeters exliiliited by the plant, 
not only its external features, but its anatomy, life liistor.y, and—as fan 
as possible—ii;s gen(.ialogical history, are taken into consideration in 
placing it in its position in, tlie system. 

The Unit of the Species ,—'‘^A species is the smallest 

group of plants existing wild in nature, which can readily l)e distin¬ 
guished fro,m ill! otlier groups, owing to the fact that tlie individuals com¬ 
posing it all possess i,n common ee,rtain well-mark(,xl (diaracters (specifie 
eharacters) by whieh, they can be distinguished from all other plants. 
The individuals also which compose the species are, when developed 
normally in a state of nature, always able to transmit their specific 
characters uneliangcd to the majority of their immediate offspring/^ 
(Hole—"'^Manual of Botany for Indian Forest Stiidcmts/’) 

The species forms a natural unit upon whieli all other groups may 
be built. 

In so,me works dist.inetions of groups of lesser importance than a 
species are attempted, but in the majority of systematic works on 
Australian plants—c.g., '‘Floras’—all are placed iindex" the term 
''variety/’ 

A variety is a group of plants subordinate to a species and generally 
with' only a minor difference, such as sixe of leaf, colouring of flowers, 
&c., from the parent type. Th,e differences may or may not be constant 
—i.e., they are not always transmitted unchanged from;the parent to 
the majority of its immediate offspring, 

The Genus.—FjYQTjone is acquainted with the fact that certain 
groups of species resemble'each other closely, but are yet quite distinct 
the one from the other; such species are grouped' together by the 
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syste-Diatist and form wliat is spoken of as a genus. The Blue GuiiiSy 
Stringybarksy Boses^ and IronbarkSj for instaneej are trees tliat resemble 
one another more or less in their general features; tlie3r all have oil- 
bearing leaves; their calyx lobes are welded together tO' form a little 
cap (operculuin) which its over the young sexual parts of the flower^ 
falling off at their maturity; they ail have dry seed capsules with small 
angular seeds—in other words, they are all Eucalypts, or ^ ^ giiin-trees/' 
or, in the terms of sj^steuiatic botany, different species of the one genus. 

B&fmical Names .—The present system of naming plants is kjiown 
as the binomial system, and was introduced into botanical and zoological 
work by Carl von Linne (generally Latinised as Linnseus). Every i)laiit 
has two names—firstly, the'geneiie name or name of the genus (corre¬ 
sponding to the surname of a person), and, secondly, the specific name 
or name of the species (corresponding to the Christian name or baptismal 
name of a person). Every plant of the same genus has the same generic 
name; so that all plants belonging to the Eucalypt or gum-tree genus 
bear the eommoii generic name of EucalyptuSf while the various species 
are distinguished by their specific names— e.g.^ Eucalyphis maoulata 
Spotted Gum), E. crehra (Narrow-leaved Ironbark), E. microcofys 
(Tallowwood). The same specific name can be used for only one plant 
in the same genus; thus we cannot have two species called Eucalyptus 
maculata. 

The Natural Order or Family. —As groups of species are placed 
together in genera, so the genera in their turn are collected together to 
form still larger groups—viz., natural orders or families; thus the 
species comprising the Eucalyptus (Gum-trees), Melaleuca G^ea- 

trees), Tristania (Swamp Mahogany), Leptospsrmum ("Wild May), and 
a number of others resembling one another in all posse>ssing certain 
characters in common—as simple, undivided, oil-bearing leaves^—go to 
form the large family Myrtacem. 

The Larger Groups. —The type of grouping which has just l)ceii 
described is continued through the whole of the vegetable kingdom. 
The families are collected together in groups called series, the series 
into sub-elasEes and classes, the classes into subdivisions and divisions, 
and the lastmentioned into sub-kingdoms (of which there are only two), 
which naturally lead to the kingdom. 

• To take as an example the Spotted Gum, we can trace it down 
through the various groups just mentioned, starting with the largest or 
highest and working down the scale to the lowest or smallest. Thus:— 

The Vegetable Kingdojn. 

Sub-kingdom: Phanerogamia. 

Division: Bmbryophyta Siphonogama. 

Subdivision: Angiospermae. 

^ Class: Dieotyledonem, 

Sub-class: Arehiehlamydea). ' ■ : 

Series: Myrtiflorse. ■ 

FamilyMyrtaeese. 

' ' Genus: Eucalyptus.' 

Species:' Maculata, 
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The Suh-Kingdoms .—Of recent years there lias been a tendency by 
many botanists to drop the use of the term Fhmie'rogams^ for" the 
flowering plants and substitute the terms Spermatophylcs'-^, and Eiigier 
and Praiitlj in tlieir system, now largely used by botanists, proposed the 
name Siphonogams^ for them. In all cases the terms Crypfogajm^ is 
retained for the flowerless plants. The name Fhamerogmn is stiU in 
general use among the majority of people, and in the following pages 
we will continue to speak of the two great divisions of the vegetable 
kingdoml as Phanerogams or Flowering Plants and Cryptogams or 
Plowerless Plants. The great distinction betw^eeii the two groups lies 
-ill the fact that reproduction in the former is carried on mainly b}^ seeds, 
niany-celied structures, each of which contains an embryo or young 
plant. On the other hand, seeds are never formed in the Cryptogams, 
reproduction being mainly elfected by means of minute one-eelled 
bodies termed spores. 

CHAPTER XX. 

Main Divisions of the Vegetable Kingdom. 

Plants may be divided into six more or less natural and well- 
defined groups. These, in the accepted order of their development, 
starting with the lowest are: (1) The Myxomycetes or Mycetozoa; (2) 
Thallopii^/des; (3) Bryophytes; (4) Pteridophytes; (5) Gymiiosperms; 
(6) Angiosperms. The plants included in the four groups together 
form the Cryptogams or flowerless plants, and the two last the 
Phanerogams or flowering plants, or Spermatophytes or seed-bearing 
plants. 

THE MYX0MYCETE8,~^^h(^ My.xomycetes or Mycetozoa are conu 
monly spoken of as the ''Slime Fungi/^ and are regarded as a very lowly 
group 'Oil the borderland between plants and animals. The species are 
almost entirely saprophytic, living on decaying organic substances, such 
rotting leaves or wood, animal excreta, &c., and are devoid of 
clilorophylL 

A very few are pa.rasitic, the best-known of ■ these being 
Flasmodiophora hrmsiem, which, is the organism responsible for the 
"Club Root’’ or "Ehnger and Toe” disease of Cruciferous plants 
(turnips, cabbage, cauliflower, and garden flowers, such as wall-flower, 
candytuft, &e.). Like other lowly forms, many of the species have a 
wide—practically world-wide—geographical distribution, some of the 
species recorded for Australia being also found iu Europe, Asia, Africa, 
and North and South America. 

In their 'vegetative condition they consist of a naked mass of 
protoplasm—a piasmodium—capable of movement and resembling a' 
gigantic a'ma3ba,. The piasmodium, after a time, gives rise to either 
a single spore-producing or fruiting body—a sporangium—or it may 
divide into a number of parts, each of which develops into a sporangium. 
The external part of the piasmodium hardens to form the Avail O'f the 
sporangium, while the internal part divides up into a number of cells, 
each of which provides itself with a cell-wall and becomes a spore.' The 
cell dies, becomes ruptured, and the spores escape. After germination 

1. From the Greek pfmneros, manifest or plain, and gamos^ marriage. 

2. Greek sperma^ a seed,* phyton, a plant, 

3. Greek siphon^ a tube,* gemosj marriage—^referring to fertilization by .means of 

.a pollen ' 

4. G-roek cryptos^ bidden; gamoB, marriage. 
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the outer ineinbraiie or wall of the spore hursts and a slimy mass of 
protoplasm escapes; this is provided with a minute flagellum by means 
of which it may creep about or may actively swim about in water, when 
it is said to he in the mastigopod stage. Later the fiagelluni is' with¬ 
drawn and it creeps about by means of simple projections or protiisioiis 
known as pseudopods, this being called the ainoehoid stage. The 
mtjxammbcB, as they are called, collect together, forming the plasmodiiiin. 
The plasinodiiim now gives rise to the sporangia, and the life-cycle is 
again repeated. In most of the Myxomycetes part of the internal proto¬ 
plasm of the sporangium—before spore formation—is modified to form, 
a number of threads, making what is known as a eapiriitiii.m. 

THALLOPHYTE8,—T]ie Thallophytes (or Thallophyta) constitute 
a very large group of plants characterised by their simple structure. The 
bodies of plants comprising it show no distinct differentiation into mots, 
stems, leaves, &c., and have no woody or vascular system. Such a simple 
vegetable body is spoken of as a thallus. Many of the lower forms are 
unicellular, but in the higher ones the thallus may be multieelliilar and 
attain a great size Macrocystis plnfera, a seaweed of the southeni 
seas, is said to attain a length of 700 feet). The Tliailophyta may be 
subdivided into four -well-differentiated and iiaturai groups—viz., (1) 
algae; (2) fungi; (3) bacteria; (4) lichens. 

Algm ,'—The algce are mainly aquatic, and may l)e unicellular or 
miilticeliuiar and attain a large size. They may inhabit either fresh¬ 
water streams and pools or salt w^ater, the larger foiaus of those 
inhabiting the latter being familiarly known as ‘‘seaweeds.'^ The algm 
contain chlorophyll, but the chlorophyll is often masked by otlier 
pigments, and on this account they have been roughly divided into 
divisions known respeetivel}’' as the green, brown, red, and bhie-greeii 
algie. The red and the brown algm are mainly marine (sojiweeds). 
Eeproduetion in the simple forms may be by simple cell division, and in 
the higher forms may be asexual or sexual by means of spores. 

The P'lmgi. —One of the chief characteristics of the fungi is tlie 
eoinplete absence of chlorophyll in all the species; other pigments may 
be present, but in the absence of chlorophyll fungi are deperident on 
living or decaying vegetable or animal matter for their carbonaceous 
food—they are either parasitic or saprophytic. 

A few are symbiotic, living in intimate relation with ehlorophylh 
eontaining plants without injuring them, as where they occur in 
association with roots forming mycorhiza. Probably the * best-known 
form of symbiosis is where they live with algte, forming lichens. 

The thallus or body of a fungus is composed of filamentous threads 
termed hyphae; it may he divided into two distinct parts—viz., (1) a 
vegetative portion termed the mycelium or spawn, axid (2) a more 
or less specialised portion bearing the reproductive organs or spores. 

The mycelium ^ consists usually of a number of loosely interwoven 
hyphse whose function is to absorb nutritive material from tlie host plant 
or medium in which the fungus groAvs. In parasitic sorts the hyphse 
may either penetrate the cells of the host plant or simply ramify 
between them. In the saprophytes the mycelium may attain a large size, 
presenting masses of hyphee of a cobwebby or cottony appearance, as 
may be often seen in manure heaps, decaying leaf-mould, &c. In some 
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species, {e.g., tliose of the genei-a Gordyceps and Isaria) it penetrates 
the iarvie of insects, eventually killing them and filling the body of the 
larva3 with hyphal threads. 

Very often the hypliJB are interwoven to form a thick, felty or 
woody mass of false tissue (i.e., it is formed by the interweaving and 
growth of the hypine—^not by cell division). This"is the case with the. 
spore-bearing portion of the larger fungi, sucli as the mushrooms and 
toadstools. 

Eeprodiictioii is by means of spores which may be either sexually 
or asexually produced. In one group—the yeast fungi—no distinct 
mycelium and reproductive portions are present, the plants being 
unieelhilai*. As many of the fungi are parasitic upon and very harmful 
to other plants, they form a group of great importance to the 
agriculturist. 

Bacteria .—Like the fungi, bacteria are quite devoid of chlorophylL 
One of the chief characteristics of the group is the extremely minute size 
of the individuals, .most of the species in at least one direction measuring 
somewhere about 1/20,000 or 1/25,000 of an inch. They are sometimes 
spoken of as the Sehizomyeetes or splitting fungi. They have been placed 
as a subdivision of the fungi, but are probably best regarded as a distinct 
group of the Thallophyta. 

The bacteria which live in the nodules that oeeur on the roots of 
leguminous plants have already been referred to. They are able to fix 
the free nitrogen of the atmosphere and pass it on in the form of 
nitrogenous conipouiids which can be used by the associated plants as 
food, this source of nitrogen not being otherwise available to them. On 
the other iiaiid, the bacteria receive from the green plant the carbon, 
minerals, and w'ater requir(,‘d for their own development, this being a 
case of true symbiosis. These nodule-producing ba,cteria occur in most 
soils, and make their way tlirongh the epidermis into the centre of tlie 
root, where they induce an exuberant growtli of parenchymatous tissue, 
resulting in the formation of tlie well-known root nodules. After a time 
the baeteria—whieli on first entering the root tissue are minute rods 
(bacilli)—change their sliepo and increase considerably in size and are 
then termed baeteroids. In this form they are gradually absoi^bed by 
the green plant, and transformed into nitrogenous co,mpounds which 
are either utilised by the plant as food or stored away as reserve 
material. Numbers of them, however, are returned to the soil, thus 
providing for the infection of other leguminous plants. It will easily 
be seen, therefore, how it comes about that leguminous plants are so 
valuable as green manures, the nitrogen stored by them—mainly by 
bacterial action—being returned to the soil on their decay, when it 
becomes available to other crops that may afterwards be grown ou' the , 
same land. 

Lichens .—The lichen plant consists of a thallus built up by a fungus 
and alga living together and usually supposed to be in symbiotic relation¬ 
ship. The lieiien or thallus is said to be foliose or foliaeeous when the 
thallus is a flat structure adhering more or less loosely to the substratum 
on which it grows; on the under surface of the thallus are usually* 
developed a numher of rootlike bodies termed rhizoids, which serve ■ as 
organs of attachment When the thaUus adheres so closely do the 
substratum that it forms ,an'almost inseparable crust from it, it is 
spoken, of' as a crustose lichen. When the thallus is erect or pendulous 
and branching freely in all directions, it is said to be^ fruticose; the 
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TarioiLS species of JJsnea. colloquially known aw '’^Old Mairw .P>eard/’ are 
familiar examples of this type of lichen, and may be stieii lianging down 
in gTeyish-green beardiike mass(is from dead limbs of trees, old wooden 
fences, &c. As may be supposed, intermediate eoiiditioiis between these 
forms are met with. 

Licdieiis are very familiar plants, and are foiiiid growing on soil, 
rocks, bark of trees, and dead wood. As a whole, they are of little 
economic iiuportaiice, though in colder countries some of the species are 
used medicinally, and some in tbe preparation of dye-stufs. Like other 
plants, they act* as purifiers of the' air, and aid in the r<;duction of rocks 
to soil. Their principal interest to the fanner, however, lies in their 
relationship to tlie health of trees, and in this respect we cannot do 
better that quote a well-known authority on the group—Mr. Bruce Fink. 
In his work '‘Lichens of Minnesota'' (Contributions from the United 
Btates National Herbarium, VoL 14, p. 36) he says:—Mil Prance and 
other countries of Europe foresters have supposed that liciiens are 
injurious to trees, and have to a limited extent practised scraping tlie 
larger ones from the bark, along with certain other fungi. However, it 
woukl be difficult to accomplish much in this way in large forests, even 
were it l^nown that the lichens are very injurious to the trees. In the 
United States M. B. Waite, wdiile experimenting with f iingieidcs on fruit 
trees, noted that Bordeaux mixture killed the lichens very effectually. He 
is not at all certain that the lichens are injurious to tlie trees, but thinks 
that tlie,Y at least may interfere with tlie functions of tlie bark. It is true 
that the more conspicuous foliose lichens are more common on iinliealthy 
trees than on thrifty ones; but the question remains whether the licihens 
have, worked the injury to the trees, or whetlun* uuliealthy treats a,re more 
easily penetrated by the rhizoids of the lichens, and also wliethcrr tliey 
fiirnish some food materials for the lielimis not present in healthy triscs 
or not easily obtained from tliom. It is probably not worth wiiile to 
take time to remov’e lieliens from any trees of t<miperate regions for tlie 
sake of saving the trees from injury." 

Bryopkytes. —The Bryophytes (O'F Bryophyta) include two siilr 
groups—the Liverworts and Slosses. Neither group is of any particular 
importance to the farmer, and space allows little more tliaii a ineiT? 
mention of their existence. The latter group is familiar to almost 
everyone, but the former is less generally known. 

The Liverworts (or IlepaPicw) are of a lower type than tlie rnovsses, 
and the body is either a thallus or may be differentiated into stem and 
leaves, the latter being only one cell in thickness and devoid of a niidrb. 
There is no trace of even a rudimentary vascular tissue. In the Mosses 
(or Musci) the body is differentiated into stem and leaves, and tbe latter, 
in most eases, possesses a distinct midrib several cells in thiduiess. 
Commonly the central portion of the stem and the midrib of the leaf 
is composed of specially differentiated tissue that serves £oi;tlie conduc¬ 
tion of water and assimilated food, and represents a rudimentary vascular 
system; there is iiO' true wood or vessels, however, as in the higher plants. 

Information in regard to further characteristics of the Bryopliytes, 
their life histoxy, &c., wdll have to be vsought for in more general hotanical 
text-bookKS. ' ' , ' 

PTERIDOFHYTES. —^In the Pteridophytes (or Pteridophyta) a 
distinct woody or vascular system is first met with, and they are often 
therefore referred to as the Vascular Cryptogams. They fail naturally 
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iBto several well-differentiated subdivisions, by far the two largest being 
the Ferns and the Lycopods or Club Mosses. Of the second of these 
groups—^tlie Club Mosses—a great many of the species possess eoiisider- 
able beauty, and on this account are largely cultivated in plant houses 
for ornamental purposes, species of Lycopodmm (Tassel Ferns) and 
Selaginella being plants w^ell known to gardeners; they are, however, of 
no particular interest or importance to the farmer, and, as with some 
other cryptogamic plants, information regarding them will have to be 
sought for in the more general text-books of botany. 

The first-mentioned plants.—the F'erns:—though, with the exception 
of the common Bracken, of no particular importance to the farmer, 
constitute a group a number of the members of which are so plentiful 
and such a charaeteristie feature of the landscape that some reference 
to the general characters of the group may not be deemed out of place. 
The leaf of the fern plant is termed a frond; the veiniog is usually 
forked, and the very young frond is coiled in the bud stage. Most fern 
stems are herbaceous and take the form of a rhizome, which is often 
creeping, as in the common Bracken (Pteridumi aqmlmimi) ; in other 
eases it is short and tufted, as in the Mountain Bracken (BalanUum 
duJmmi) ; in some it is climbing, attaching itself to rocks or tree trunks 
by means of numerous adventitious roots, as in Arthropteris tenella^ 
Polyiwdnmi scandens, &c., or may climb by twisting round some support 
or scrainbling over shrubs and trees, as in the Climbing Maiden Hair 
(Lygodimn scandens ). 

In some eases the stem is upright and may form a trunk of several 
feet; theso are tlie well-known Tree Ferns. TTie vascular bundles in the 
ferns are closed; hence there is no secondary growth in thickness. 

Eeprodiietion is by means of spores. The spores are borne in little 
cases termed spoi’angia (singular, sporangium), and tlie sporiangia are 
eollc^eted in gi'oups called sori (singular, sorus), usualy borne on the 
back of the frond, and in the majority of ferns oecurring in the foriii 
of litth^, round, yellowish or brown masses; tliey are often protected by 
a little shieldlike oiitgrowtli of the leaf-tissue! known as an indusium. 

The. spores are released by the rupture of the sporangium, and, on 
reaching a suitable medium, germinate and grow out intO' a- tube, or, 
rather, a string of cells, which later develops into a small, green, flat, 
heart-shaped plate of tissue—the prothallus—bearing on its under 
surface a number of root-hairs and rhizoids. The prothallus is impor¬ 
tant, as it represents, a distinct phase in the life history of the fern 
plant ; it isi liomologous with the thallus or plant body of the liverworts 
and mosses, and on its under surface are borne the sexual reproductive 
organs—^tlie antlieridia or male sexual organs, and the archegmim or 
fema.le reproductive organs. 

’When mature, provided sufficient moisture is present, these burst 
and a number of sperniatozoids or actively moving male cells are dis¬ 
charged from the antlieridia. The arehegonium is xirovided with a short 
neck, which on maturity bursts or opens at its apex; below the neck and 
deeply embedded in the tissue is the ovum or egg-cell. The spermato- 
zoicls, attracted by an exudate of the arehegonium, make their way to it, 
and one or more pass down the neck and fuse with, the egg-cell, resulting 
in the formation of a zygote. This surrounds itself with a cell-wall, md 
is the starting point of a new' fern,plant similar to the parent For' a 
time the embryo remains' attached to* the thallus, by means of a special 
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‘Or^aii termed tlie foot, from wliich it obtains its nourishment tlirou,gli 
its own leaves and roots; the prothalliis then usually withdraws and dies 
away, and the embryo continues to grow until it develops intO' a plant 
similar to the parent from which it originated. 

GJMNOSPEB31S and ANGI08PEBMS,—The^e two groups 
together constitute the sub-kingdom Phanerogamia (Phanerogams), and, 
as they possess many charaetexistics in eonimon, it is convenient to treat 
them together. The chief difference that separates them from the 
Cryptogams is that, in place of reproduction being mainly carried on by 
means of spores, the sexnal process results in the formation of the seed, 
by means of which reproduction is eariied on; on this account they are 
often termed the Spermatophytaf or seed-bearing plants. Another 
difference separatiog them from the Cryptogams is that the male repro¬ 
ductive cell is carried to the female cell by a tube thrown out from the 
pollen grain, and on this account they have been termed SiphongamicL 
Another and less important distinction lies in the fact that the male and 
female organs—which are very distinct—are hoime on specially modified 
shoots which we terni flowers. There is scarcely any need here to go into 
the morphology, anatomy, and life history of the flowering plants, as 
these have already been dealt with in previous chapters. It may be as 
well, however, to outline briefly the distinctions between the two groups. 

The distinguishing characters of the Gymnospernis are:—The 
^'flowers’' are witiioiit perianth leaves, the ovule is not enclosed in an 
ovary, and the pollen grains enter* the mieropyle and come to lie directly 
on the surface of the iiiicellus; the male reproductive cell in the lower 
forms is a spermatozoid. The endosperm of the, seed is formed before 
fertilisation. Vessels (pores)—except in the Giietaeeae—are absent from 
the wood. 

Ang'hsperms ,—The distinguishing characters of Angiosperms are: 
The flowers, except in some of the lowest forms, possess a perianth; the 
ovule is enclosed in an ovary, and the pollen grain, instead of coming 
into direct eontaet with the ovule, is received and germinates on a 
specially iiiodifled area—the stigma, an organ which is missing in the 
Gymnospernis. The male reproductive cell is never a spermatozoid, and 
the endosperm and perisperm are formed mostly after fertilisation and 
probably as a result of it. The wmod, in almost all cases, contains true 
vessels. 

Further SubBivisimis: Gymnosperms. —The Gymnosperms have 
been divided into four classes—the Cyeadales, containing the family 
Cycadacem; the Gingkoales, containing only one living member —Gingko 
' MlobUy the Maidenhair Tree of China and Japan (family Gingkoaeem); 
the Ooniferm, containing seven more or less wmll-diff'erentiated families; 
and the Gnetales, containing three small families* 

Of these, the Cyeadaeese are plants of ferniike growth, of some iiripor- 
- tanee to the farmer and grazier as plants poisonous to livestock; the 
Austimlian members of the family are dealt with in a special chapter. 

, ^ The Coniferm constitute a group of the most importance, as 
: coniferous,woods form the world’s, main supply of commercial timber, 
','The most recent classafication divides the Cordfers into seven families. 

, The Gnetales form a ,group nowMivided into\three small families of 
grfdiverse form—viz,, the Ephedracem, .with ^ about „ 35 species, growing 
St: in the arid areas of the Mediterranean regions, Asia, North America, and 
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S'Outli Africa; tlie Welwitsehiace^c, containing a single species—a remark¬ 
able plant {W elwitscliin mimVilis )—a native of Western Soutii Africa; 
and Gnetace®, mtli about 30 species, trees or woody climbers of the 
rain-forests of tropical America, Asia, and New Guinea. The Giietales 
differ from all other Gymnosperms in that the wood contains true 
vessels. No' species, however, occurs in Australia, and the gTOup is one 
of little or no importance to the Australian agriculturist or forester. 

Angmspernis .—The angiosperins have been divided into two classes 
— (a) the Monocotyledons, and (fe) the Dicotyledons. 

The Monocotyledons are characterised mainly by the embryo con¬ 
taining a single cotyledon; the floral members mostly occur in whorls of 
three, and in many cases the perianth leaves are alike and petaloid. 
The leaves are mostly parallel-veined, reticulate veining being rare—■ 
though it occurs in the family Arace^e— e.g.^ Cunjevoi {Alocasia 
macrorrhiza) and the numerous garden varieties of Caladium. The stem 
or trunk is mot distinctly divided off into pith, wood, and bark; the 
vascular bundles are closed; hence secondary thickening, except in a few 
exceptional cases, does not take place. 

The Dicotyledons are characterised mainly by the embryo containing 
two cotyledons. The floral members mostly occur in whorls of five or 
four, though in this respect the flowers vary very considerably, and the 
perianth is usually distinctly differentiated into calyx and corolla. The 
leaves are reticulate-veined, and in the majority of cases are distinctly 
divided into petiole and blade. The vascular bundles of the stem are 
arranged in a ring and are open, so that secondary growth in thickness 
in all the larger plants takes place. Distinct pith, wood, and bark are 
usually present in the woody species. 

The Dicotyledons constitute probably about three-fourths of the 
flowering plants of the world. 

They arc again divided into two siib-elasses—(u) the Archiehlamy- 
deae, and (b) the Metachlamydeae or Sympetaleae. 

In the Arehichlamydeae the perianth is either absent or rudimentary 
{e.g,^ She-oaks or Casuannacem), in one whorl Silky Oaks or 

Proicaceoe) y or in two whorls, in which ease the parts of the inner whorl 
(corolla) are free. 

In the Metaehlamyde® the perianth is in two whorls, the corolla is 
gamopetalous, and the stamens are often epipetalous. 

CHAPTEE XXI. 

Gymnosperms. 

l^he Gymnosperms, according to the latest classification, are divided 
into seven classes. They are an ancient group, and of these seven 
classes three are fossil only. The four living classes are the Cycadales, 
Gingkoales, Coniferse, and The Gnetales. 

The Cyeadales or Cycads. 

The Cycadales contain a single family—the Gycadaceos. They are. 
plants of palmlike or fernlike growth and of little economic importance. 
The leaves are once or twice divided. The plants are dioecious—^.6., 
either male,or female. The male flowers are'borne in comparatively large 
cones consisting of numerous spirally arranged scales, each scale bearing 
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on the under surface numerous antliers. Tlie^ females are ^ borne in a 
loose cone breaking up into several-seeded, leaf like, simple, distinct seed- 
leaves, as in Gyeas, or form distinct cones consisting of numerous scales, 
each until two pendulous ovules. The cones often become very large 
wlien fullj^ developed. 

Tiie family is represented at the present day by about seventy 
species clivided*into nine genera, and widely spread through the tropical 
and siibtropieal regions of the world. Three genera occur in Australia 
—^namely, Cycas, containing six species, Macrozarnia, eontaining twelve 
species, and Bowenia, eontaining two. 

Cycas is confined to the tropical zone, and contains four species in 
Queensland, and two in the northwvest of Western Australia. The 
members always form a distinct trunk, and in leaf only can be distin- 
giiislied from arborescent species of Macrozamia by the leaf segments, 
which always possess a distinct midrib. The most widely distributed 
species in Queensland is Cyca^s media^ abundant in Eucalyptus forests 
from Eockliaiiipton to the extreme north of the State and streteliiug 
over to the southern part of the island of New Guinea. The other species 
ill Queensland, so far as records go, are confined to one or two localities, 
but are very imperfectly Imown. 

Macrozamia is represented in Australia by about twelves species, but 
the differences between some of them are hot at all dear. One or two have 
a eoniparatively large range; others are confined to restricted areas. 

Bowenia is distinguished from other Cyeads by the leaves Ixring 
bipimiate. Tiie genus is endemic in Qiieeiislancl, being repi’tAseritial liy 
two speeieS'—namely, B. speciaBilis, widely spread in th,e noi:*'tlL(a-isterii 
poition of the State, and B. sermlwla, confined to Byfic^ld, near Keppel 
Bay. 

Zainia, Zamia Palm, or Zaraia. Pern are various popuhir names given 
in Queensland to different species of Cyeads. In addition, Biirrawang or 
Wild Pineapple is a name frequently given to speeicis of Maciozamia, 
partieulaidy to M. spiralis. All the Austrjilian niembei's liave a bad 
reputation as plants poisonous to stock. Pollowing serious losses witli 
travelling sheep in New South Wales, which had eaten freely of the 
seeds of the common Burrawang (11. spiralis), feeding tests wuu‘e carried 
out at the Veterinary Research Station, Glenfield, New South Wales, by 
Dr. H. R. Seddon. No poisonous principle‘has been isolated from these 
plants, but Dr. Seddon states that from the lesions produced .it would 
appear that the toxin is a specific protoplasmic poison having the selec¬ 
tive action of endothelial cells. The pith of the stem is rich in starch, 
and has been used as a stock food. The poisonous properties, which are 
eolitained in'the pith as'Well as the roots, leaves, liiid seeds, are readily 
removed by heat» 

, The Gingkoales. 

The class Gingkoales, consisting of a single family {Gingkoacm), is 
of little importance to Australian foresters or agriculturists. The only 
living member {Gmgho Uloha, the Maidenhair Tree, a native of China 
and Japan) is a relic of n one-time wddely spread and'species-rich group. 
The tree is sometimes seen in Queensland gardens. 

The Coniferse or Conifers, 

The Conifers constitute a group of great economic importance, as 
from coniferous forests is drawn the world's main supply of eommercial 
timber. ' 
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Many botanists have proposed different classifications for the 
gTOiip. The most recent—that of Pilger in the second edition of 
Engier’s ^‘Pflanzenfamilien’^—divides them into seven families. Those 
seem naturally fairly ^well defined. The system proposed has iiiiieli to 
recoiiimeiid it, and will probably be adopted by most botanists. The 
seven families proposed are: (1) Taxacece; (2) Podo'Carpacece; (3) 
Araucciflacece; (4) Cephalotaxacew; (5) Pimcew; (6) Taxodiacem; (7) 
Oupxessacem. 

Faaiily Taxace/E (The Yews). 

Taxacew as now defined contains only only three genera—nainely, 
T\orr.eya'f from tempei'ate Asia and North America; Tax/iis^ a Yew from 
Ei:iro]_')e and North America; and the remarkable Anstroiaxiis^ confined 
to a very limited area in New Caledonia. Tliey are trees or shridis with 
linear, needle-shaped or riaiTow leaves. The mate flowers are axillary 
and single, or (in Amtrotaxiis) borne in very small spikes (amenta). 
Each stamen bears 2-cS antlieis; tlie female flowers are borne on 
sliort axillary siioots with a single terminal ovule, and are surrounded at 
the base with numerous bracts. The seeds possess an arillus. 

FiA MlLY PODOCAIiPAGILE (The PoDOCARJAS) . 

PodoGcir-pmem as now defined contains seven genera, five of Avliich 
oceiir in Australia. Tliey are trees or shrubs with scaielik(‘, needle-shaped, 
linear-lanceolate or even broadly ovate leaves. In one genus— Phyllo- 
(7xtdus- —the leaf functions are carried on by flattened branches or 
pii.yHot?]ados. The male flowers are borne on leafy shoots, terminal or 
axillary, and mostly have an elongat(‘.d axis with numerous stamens. 
Each, stamen iKSirs two anthers; the ftvtnale })(*ai*s one or s(?veral carpels 
ahvo^ys with, only a singhv ovule. Cotyledons two. Of the five Australian 
genera, only one—nanufly, Podooarpu^ —or-cuis in Qiaamsland. It is a 
genus of somewliat rtAsinous trees or shrubs. Tin? leaves are variable, !)Ut 
in (Queensland species are alternate and flat and (exe(‘pt in, ,Zh Ladei) 
with, a |)ron.iin(?nt, rnidril). The male flowers are in cylindrical amenta, 
the scaleiilct? apices closely pat?ked, (:?a(?h scale bearing two anther cells. 
Tlie fenmh? flowers usiuilly possess 3-4 sporopliylls, one or two of whicli 
bear in their axils a fertile scale foidt?d over and united to an 
inverted ovule, hut usually only one matures. In many species the 
sterile scales or sporopliylls often fuse with the upper part of the static 
to form a fleshy receptacle below the seed. The outer seed coat may be 
dry 'Or fleshy. 

Podocarpus is a. widely distributed genus represented in Australia 
by seven species, five of which occur in (Queensland. The only species of 
any importance as timber trees all occur in (Queensland, one of these— 
F. elaia, the common She Pine or Brown Pine—stretching into Nenv South 
Wales. 

FaxMily Araucariace/K (The Bunya, IIoo>F,''Jirn' Kauri Pines). 

Arawariacm is a family of large trees with broad, :narrowd,y«lance- 
■olati*. 'Or iieedle-sliaped and spreading or small imliricate leaves. T,he trees 
are typically monmeious—the male and female fl,ewers are distinct 
but borne on tlie same tree—though apparently sometimes dimeious, due 
to the preponderance of one sex on certain trees. The male flowers are 
borne in cylindricar amenta in the leaf axils or terminating short shoots. 
The male sporophylls are closely packed, and bear 3-20 anther cells 
■or stamens on the lower surface. The fe.male amenta ter.min ate short 
branches, and are composed of numerous imbricate scales or sporopliylls, 
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eacli bea-ring* a single ovule. Tiie mature cones are mostly globose or 
soiiiewiiat globose in form, and vary from tlie size of an orange to that, 
of tlie Imman liead» 

Tlie family consists of twO' genera, both of which are represented in 
Australia—namely, Araucaria and AgatMs. They are fuiidameiitaliy 
differentiated as follows:— 

Seeds united with the ovuliferous scale or female 

sporopliyll .. .. .. .. .. Araucaria 

Seeds quite free from the scale .. .. .. Agailiis 

At present the family is almost confined to the Southern Ilemisphere. 

The genus Araucaria at present is only found the Southern Hemi¬ 
sphere, the species being distributed through South America, New 
Caledonia, Nerr Guinea, and Eastern Australia. The only two Australian 
species (A. BidivilUi and A. Curmingliarnii) are both found in Queens¬ 
land, the latter stretching into northern New South Wales, In past geo¬ 
logical times Armicaria had a much wider range than at the present day,, 
there being abinidaiit geological evidence in different parts of the woricl 
that during the Jurassic period Araucaria trees existed closely related to- 
the existing ones. The genus is divided naturall^^ into two very distinct 
sections— 

{a) In which the cotyledons remain under the ground, the leaves 
flat and spreading and the cones very large. The seed scales 
and seeds are heavy and are not wind-borne j 

(&) In which the cotyledons come up out of the ground, the leaves- 
on adult trees are small and imbricate, and the cones are com¬ 
paratively small (about the size of a large orange). Sporo- 
ph^dls and seeds are comparatively light and wind-borne for- 
at least a short distance. 

Of the two Australian species, Arcmcaria Bklwillii, the Bunya Pine, 
belongs to the former group, and A. Cumiinglimmi, the Hoop *Piiic, to- 
the latter. 

.' Agaihis is a genus of trees in many eases very large. The leaves 
are flat, broad, and alternately arranged. The leaves on young trees or 
coppice shoots are not^ markedly different from those on the adults,, 
though, generally speaking, they are somewhat larger and broader. The 
mature cones are comparatively large—usually somewhat larger than a. 
cricket ball—^the scales thin, scarcely woody, broadly wedge-shaped,, 
and closely appressed. The seeds are oblong-euneate, deeply emarginate 
or truncate at the apex, with both or one of the lateral edges produced 
into a membranous wing,. 

Agathis is a widely spread genus, 12-20 species—according to the- 
view taken of the limits of the different kinds—^being known. The 
„ genus is almost who-U:^'confined to the Southern Hemisphere, stretching- 
.from New Zealand through New Caledonia, the Solomon Islanxis, and 
' Queensland to Malaya and, the Philippine Islands. ' The resin, which, 
exudes freely from the wounds, is found in some countries, notably in 
"':New Zealand, in.,a fossil or semi-fossil state in huge quantities on the- 
site of ancient Kauri forests. The fossil gum is regarded as superior 
to the fresh gum and brings a higher price. Both are extensively used 
in the manufacture of varnishes. So important is the resin regarded 
that in some countries—for instance, the Philippine Islands, Borneo, 
and other parts of the Malay Archipelago— it is regarded as the chief 
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product of the tree rather than the timber, as is the case in. Queensland« 
The common Malayan species is AgatMs alha^ and has a wide range 
■thro-ngh the Philippine Islands, Cochin China, the Malay Peiii'iisMa, 
and several of the islands in the Malayan Archipelago. The resin is 
'Commercially known as Manila or Borneo copal or dammar. 

AgatMs r&busia is the common Kauri Pine of Southern Queensland, 
and is confined to the “Wide Bay district; having been operated heavily 
upon, in the past', large trees are now very rare. 

AgatMs Falmerstoni is the common Kauri Fine ol; North Queensland 
and has a eoinparatively limited range in the coastal ranges of the 
.Atherton Tableland and the Cairns timber district. 

PaAIILY CEPHALOTAXACEaS. 

Cephalotaxacem is a small family of two genera —Gephalotaxm md 
Amentotaxm. It is confined to the Himalayan region, China, and Japan. 
The members are small or med.inni sized trees, regarded by most 
botanists as very closely allied to the true Taxacem (Yews and their 
allies). 

Family Pinace/E (The True Pines). 

The family PimcccB as now limited is confined to the Northern 
Hemisphere and consists of trees with neejdle-shaped, spirally arranged 
leaves. The flowers are monoecions, males and females being found 
•on the same tree. The male flowers are usually numerous and spirally 
.arranged in a dry spike (amentum). Each consists 'Of an anther'Scale 
bearing two anthers on its lower suiTace. The female amenta are 
composed of numerous bracts, each wnth an ovule-bearing scale in its 
,axil, the whole ripening into a hard, woody (30'0,e. The seeds are two 
at the base of each scale and are usually winged. 

Prom the Pinace® is drawn the main bulk of the woiicFs supply 
of softwoods. For the most part, the species are gregarious, .forming 
the coiniiierous forests of the Northern Hemisphere. 

The largest genus is Finns ^, which contains the true Pines. It 
consists of about seve'iity species and is confined to the Northern Hemi¬ 
sphere, where it has a wide range from the limit of tree growth in the 
Arctic Circle to the tropics of Asia and America. In the tropics the 
trees are usually confined to more or less temperate altitudes and are 
rarely found on the plains. Apart from their value as timber pro¬ 
ducers, pines have other economic uses. Several species yield, by tapping, 
an oleo-resin which on distillation yields tar-oils, turpentine, pitcli, &c., 
Pine-leaf oil, procured by distillation. of the leaves, is. largely used 
medicinally. The leaves are sometimes reduced to fibre, wliieli is used' 
for weaving into medicated underclothing, for surgical dress,ings, for 
stuffing upholstery, and in the manufacture of coarse matting. The. 
seeds of some species are la.rgely used for food in the countries in which 
they grow. 

A number of Pines are cultivated in Queensland, particularly ■ O'U. 
the Darling Downs and in the Granite ■ Belt. The commonest of these 
is the Insignis Pine (Finns radiata). This Pine was introduced into 
England in 1831-32 by David Douglas, an English botanist,' who gave’ 
it the m.anuseri'pt name of Finns insignis. Soon afterwards more 
material,was received,' a.nd D. Don described'and published it under the 
nam.e of Finns mMata. As this 'was the first published description, 
radiata is the 'name that should' stand. 
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Tile la.te Professor E. H. Wilson, one of tlie greatest aiitiiorities 
in the world on, the trees of the Southern Hemisphere, stated in one 
of his articles that it rather looked a-s if this tree would prove tli,e 
Northern Heiiiispliere's greatest gift to the forests of the South, iiicliidiDg 
Australia, New Zealand" and South Africa. He goes on t; 0 ' state that it 
surprised him to find a species so rare as a wild tree and of so litth,^' 
value in its native land to be of such immense importance in the Anti¬ 
podes. Ill the Southern Hemisphere the wood of tlie liisignis Pim^ is 
superior to tlnat of the same tree growing in California, its native 
state. 

Other Pines eonimonly seen in Queensland gardens and [)arks are 
the Aleppo Pine ( P. haleiyensis) and the Cliir Pine ( P, longifiMa), 

Family TAxoDiACEiu. 

Taxodiacem is a family of trees wdth sealelike, large, needle-sliaped or 
falcate leaves. The male flowers are borne in small terminal or axillary 
amenta. The female flowers are borne in terminal amenta wlvieh are 
solitary and composed of numerous spirally arranged, ovule-bearing 
scales. The mature cones are woody or hard-leathery. The seeds are 
2-9 to each scale and usually have a narrow, winged edge. The family 
contains some extremel}^ important genera—for instance, Sequouiy con¬ 
taining the Californian Redwood and the Big T.i*ee, IVmicKifni, t!u.‘ 
Swamp Cypress, Cyrpfomeria, the Japanese Redwood, and AihrvtaxuSy 
the King William Pine or King Billy Pine ot‘ Tasinania. 

Family Cupressacimo (The Cypress Pines and Junipers). 

The family (Jupressacew is a family of nuatii-lirancluHl slvrulis oi‘ 
trees. The leave^s are decussate—he., opposite, with the om* |jair at 
right angles to the adjoining pair, or in wliorls or tlircm. idiose on 
young trees or barren branehlets are needle-shaped {ind sinamding; 
those on the adult tree mostly scalelike or appressed closely to tlie 
branchlet; more rarely, as in some Junipers, they are netHile-sliaped 
and spreading. Both male and female amenta are terminal or axillary 
and with the scales opposite or wliorled. The anther-liearing scales are 
broad and bear 3-5 free anthers. The cones are Avoody, as in the Cypress 
Pines, or fleshy, as in the Junipers. The seeds are 1-3 in each cell and 
I, nay be winged or wingless. 

In Australia the most important genus of the family is CcilHhis, a. 
genus of small or medium sized trees, containing nineteen described 
species—^%\dth the exception of one in New Caledonia—c^onfined to 
Australia. Unlike the other Australian genera of Conifeivs, it is reiire- 
sented in every State of the Commomvealth. 

The systematic economic products, ehemivStry, and anatomy have 
'been. exhaustively studied by Messrs. R. T. Baker and IL 6. Smith, 
and the results published in their large work ‘'A Research on the 
Pines of Australia.^’ One of the principal features in regard to* timbers 
of the Australian Cypresses is their comparative power of resistance 
to the attacks of termites (white ants), probably due to the presence in 
the -wood of a phenol and other chemical bodies. In addition to their 
value as timber trees, at least two of the species—0. columellarw (the 
Sand Cypress) and C, mlcarata (the Black. Cypress)—possess barks 
with a high, but very variable, tannin content. The inner bark also 
contains an oleo-resin, which when .the bark is' injured, exudes in tears,, 
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tlie resin being variously known as ^'Piiie Eesin,’’ ^‘Cypress Pine Resiii/^^ 
■or ‘ Australian Saiidarac. ’ ^ It is i^artieularly well suited for the 
.manufacture of pale spirit varnishes. 

GIIAPTEE XXII. 

Angiosperms (Monocotyledons), 

SOME OF THE PRINCIPAL FAMILIES, 

There lias been, considerable difference of opinion as to tlie limits 
of tlie main plant families of recent years. The present tendency is 
to divide the larger families of tlie older classifications into several 
smaller ones. In the system of Bentham and Hooker adopted in most of 
the older worlds in Australia on plants only twenty-three families ol 
Monocotyledons were recognised. Engler and Prantl, by subdividing 
some of tlie larger ones, increased the number to thirty, and Hutchinson, 
in his recently published ‘‘Families of Flowering Plantsd’ recognises 
■sixt 5 -seven. 

Eleven of the more important families or natural orders have been 
selected and their characters brieffy outlined for the present work. Tlie 
limits of the families are those of the Engler and Prantl system. 

Family Gramine/e (The Grasses). 

Grasses are annual or iicreniiial plants, in one group—tlie bamboos 
—attaining the size ol‘ shrubs or trees. The stems are erect or creeping, 
mostly cyiiiidrieal, rarely flattened, and usnally hollow, being only 
solid at the nodes. The leaves (ionsist of a sheath, ligule, and blade. 
The sheaths encircle the stem with the margins free—no., the slieatilis 
are open. At tlie junction of tlie sheath and the leaf-blade is usually 
the ligule—a small outgrowtJi, the presence or absence of whicli is an 
important poiiif; in the determiiiatioiT of grasses from vegetative 
charaetei’s alone. It may be memliranous or reduced to a fi'inge of 
hairs. l.^lie bladi^s are usually long and narrow. dMie flowers are mostly 
hermaphrodite, altliough sometimes, as in the maize, are iinisexual. They 
are mostly small and ineonspieiious and consist of stamens and pistil, 
and of two or three minute transparent or sometimes fleshy scales 
called the lodicules, which are supposed to represent a reduced perianth, 
placed between two or three bracts, the outer ones now called the 
lemmas, although in older descri]itions they vrere usually referred to as 
the flowering glumes, and the inner one called the palea, the Ivhole 
forming a floret or false flower. The florets may be singh^, or several 
may be borne together on a slender a,xis, bearing at the base two empty 
bracts, called the upper and lower glume respectively. The flurets and 
glumes together form a spikelet. Tlie fruit (technically termed a 
caryopsis) is usually referred to as grain or “seed"' and hasm thin' 
pericarp adiiate to the seed. 

Graminem is the family of the greatest economic importance, as it 
contains the principal grain eiups of the world—^^vlieat, rice, barley, 
rye, &c. The native grasses of Queensland number over 500 different 
sorts or species and represent very largely the basis of the wealth o.f the 
State. 

FamixjY Cyperace^. (The Sedges). 

.The „sedges are very^ closely related to the'grasses, but differ in 
that' the stems are mostly triangular and solid,, whereas in Tlie 'grasses 
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tlie stems are iioilow except at the nodes. The flowers in sedges are 
borne in the axil of a single bract, whereas in the grasses they are borne 
in the axil of two bracts—^the lemma and palea respectively. In sedges 
the leaf-sheatlis are closed^ whereas in the grasses they are opeiij or at 
least the margins are free and not nnited. 

The sedges^ on the whole, are not of much economic consequence. 
They favour rather clamp, badly drained situations, and in such places 
often, represent quite a considerable bulk of the fodder available* One 
or two-, such as Nut Grass {Cypenis rot%ndus), are very bad weeds of 
cultivation. 

Family Palm^ (The Palms). 

Palmm is a family of trees, shrubs, or, more rarely, forest climbers. 
The trunk is simple, very rarely branched. The leaves are alternate, 
and in the climbing species— e.g.^ Lawyer Canes or Rattans (Calamus 
spp.) are more or less distantly placed along the upper parts of the 
stem. In the arborescent ones they are mostly arrangecl in a large 
terminal croTO, and as they drop ofl they leave the stem covered with 
leaf scars. The leaf-blade is either palmately or pinnately divided, and 
by this distinction palms can readily be divided into two distinct classes— 
(a) the Pan Palms, and (h) the Pinnately or Feather-leaved Palms. 
The inflorescence variously forms a spike raceme or panicle often very 
large and intricately branched. In the young stage the whole infior- 
eseence is enclosed in a lai'ge spathe or the individual branches are 
enclosed in smaller spathes. The flow^ers are mostly unisexual, male 
and female growing on the same tree and mostly in the same iaflor- 
eseenee, though occasionally they may be on different trees, as in the 
comnioii Date Palm. In a few eases they are herinaplirodite. The flowers 
are typically 3-merous, as in most of the Monocotyledons, though one or 
more of the parts may be abortive or missing. The perianth segments arc 
usually cream-coloured and of a rather thick, leathery nature. The 
carpels are three and may be free or united. In most cascKS only one 
carpel develops, the other two becoming aborted. The fruit is mainly 
a 1-seeded berry or drupe. 

The Palms number over 1,000 species. They are essentially tropical 
plants, a few extending tO' the sub-tropics and a very few to more 
temperate regions— e.g., one in Southern Europe, a few in Korea and 
Southerni Japan, a few in New Zealand, and one in Chile. In Australia 
by far the greater number of species occurs in North Queensland. 
Queensland possesses about thirty species, distributed over fifteen genera. 

Family Aracejs (The Aroids). 

The family Aracem is a family of herbs with a tuberous or elongated, 
fleshy rhizome, terrestrial, but often rain-forest (scrub or Jungle) climbers, 
clinging to the host tree or to rocks by means of numerous aerial roots. 
The main character of the family is that the flowex“s are small and 
crowded on a spadix encbsed in a spathe. The individual flowers are 
hermaphrodite or unisexual, the males in the upper part of the spadix, 
the females in the lower,* rarely the males and females are on different 
plants. A perianth is present in the hermaphrodite, but is absent from 
the unisexual flower. The fruit is a many-seeded berry. 

The family contains some important tropical crops, as the Dasheen 
and Taro. Some of the species, such as the Arum Lilies, Caladiums, 
are common in garden culture.' The plants' contain numerous ■ needles 
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of ealciuin oxalate wliieb make them inedible in the raw state (see p. 613 
and Plate 260) and only eatable after considerable cooking. A eommoii 
climber in. Queensland gardens and bearing an edible fruit is Blonstem 
deliciosa. Several members of the family are found growing wild in. 
Queensland either as terrestrial hei‘bs Cunjevoi) or as forest 

climbers species of Pothos and Eaphidophora). 

Family BROMELiACEiE (The Bromeliads or Pineapple Family), 

Bromeliace(B is a family of tropical American' plants, herbs, or 
epiphytes growing on trees and rocks. The leaves are usually long; 
and crowded at the base of the plant. The flowers are borne in a., 
terminal in:florescence and are often very showy and accompanied by 
iminerous coloured bracts. The perianth is usually distinctly marked 
off intO' a calyx and corolla. The stamens are mostly six in number, and 
the ovary is inferior. The fruit is a fleshy berry or dry capsule mid 
is crowned by the persistent calyx. In one genus {AnaMS^ the Pine¬ 
apple) the rhachis of the iiifloreseenee, the bracts, and fruits are 
all welded together, as the fruit ripens, into a fleshy mass producing: 
a large sneculent syneai'p. The rhachis further develops beyond the 
inflorescence or to develop an apical crown of leaves. 

The species are all natives of tropical America, and several are 
cultivated in Queensland gardens as ornamental plants. The most 
important economically is A 7 ianas sativa, the Pineapple. The leaves, 
of the Pineapple and some other members yield an excellent fibre. On. 
the inner face at the base of the leaves peculiar absorptive hairs are- 
developed which enable Bromeliads to utilise ivater and pla:iit foods 
m solution, which are held in the dipper-like base formed by the enclos¬ 
ing leaf-slieaths. This is the reason, for applying fertilizer to the base of 
the leavers of pineapple plants as well as, or instead of, to the soil. 

Family LiLiAOEiE (The Lilies). 

The LiUacem or Lily family is a family of mostly herbaceous plants, 
commonly with a bulbous or rhizoinatous base, someti;mes climbers, rarely 
arborescent. The leaves are variously shaped; in the arborescent species, 
they are mostly crowded at the ends of the trunk or branches. The 

flowers are hermaphrodite and typically S-mei-ous, The ovary is supenor. 
The fruit is either an indehiscent berry or a capsule opening m three 

valves. 

Lilimem m a very large family distributed over both the temperate 
and tropical regions of the world. Some of the species are used as 
culinary vegetables, as the Onion {AUiwm. Cepa); some in medicine, 
as the Saraparilla {Smilax officinalis), the Sqiiill {Urginea mlla), sma 
the common aloe {Aloe vvlgafis ); some for fibre, as the Sisal Hemp 
(Aqave sisalana) and the New Zealand Flax {Pkormmm ienax). Large 
numbers, as Lilies:, Tulips, Hyacinth, &c., are cultivated as ornamental 
plants. The family is well represented in. Australia. 

FaMITjY AMARYLLIDACE..aS (ThE AmARYLLIDS). 

As understood by most authors, this family is only separated from 
the true Lilies on the very slender distinction of the ovary and irmt 
being superior in and inferior in ATYtu^TylliddcBW, Hutchinson,, 

in his recent work (already quoted), has removed a number of the 
into the AmuTyVMMecBy and has taken' as the main character 
of the family an'umbellate inflorescence'subtended by an involucre ot 
two or more bracts. 
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Tile family is frequent in garden culture^ containing the very 
showy species and hybrids of ILippGastrum (generally known in eultiva™ 
tioii as Amaryllis) and other plants. The family is not miinerieally 
strong ill Australia^, the largest genus being Crintmi^ of wliicli several 
species are recognised as native, 

Famila' Musace.e (The Fan anas). 

Ill the earlier systems the family MusacecG contained several other 
genera than Musa (the Bananas proper). Iliitcliinson, in his most 
recent treatiiieiitj confines the family to the Bananas, excliidiiig the 
Strelitzias, Travellers' Tree {Eavenala) and others. The members of the 
genus Musa are treelike herbs, the stem or trunk formed by tlie spirally 
arranged persistent leaf-bases. The leaf-lilade is large, with a strong 
midrib and numerous parnllei veins arranged at right angles to it. 
The flowers are mostly uiiist^xual and borm^ in a long, upright or 
pendulous terminal infloreseence. Tiie female or fruit-bearing flowers 
are borne in the loiver, the male or sterile flowers in the upper or 
apieal, part of the inflorescence. The flowers are in groups oJ! five 
or niore subtended by large, usually reddish-purple bracts. The periantli 
is divided into a distinct calyx and corolla. flMie calyx is spatliaceoiis, 
open on the inner side and toothed at the apex. The corolla is mostly 
sniaiier than the calyx and two-lipped. Tim stamens are five, with or 
witiioiit^ an additional smaller rudimentary one. The ovary is inferior 
and 3-eeiled. The' fruit is fieshy and indehisceni. The seeds (not 
present in the edible cultivated ones) possess a hard ttssta or simrI 

The Bananas mindier approximately ihrty-five species widely sprenid 
•over tJie tropitnd and subtroi)ic?d regions of the world, flfliree s|)eci<‘S 
are indigenous in North Queensland. 


FAAiiLy ZiNGiBEEACEm ((Bnukr Pa/mily) . 

The members of the family Zingiberaocm are irerennial herlis gener- 
aiiy with an imdergroimd rhizome. Th.e leaves consist of a lower [lortioii 
(the sheath) and an expanded portion, (the blade). At tlie top of the 
sheath and base of the blade there is usually a small outgrowth-r—*ilie 
ligule. rile iiifloreseence may be terminal on the loaf-shoots or borne 
on a separate^stem. The perianth is distinctly marked off into calyx 
and corolla. The calyx is usually tubular or spathaceous splitting 
open on one side), and is variously toothed at the apex. The corolla is 
united in the louder part, but split into three parts (lobes) in, the upper. 
Only one peiTect stamen is developed, the other two being united to 
lorni the labmlum, which is usually petal-like, and the showiest iiart of 
the flower. The ovaiy is inferior, and the fruit is either capsular or 
more beiry-like and indehiseent j the seeds are numerous. 


+1 ^ tropical one, finding' its greatest development in 

the Indo-Malayan region. Several species (Wild Gingers) arc found 
in the forests of coastal Queensland. The most important economic 

species IS the Gmger (ilmgriher oj^cmaJe). 


Family Cannace® (The Gannas). 

Gannas are plants of similar habit to the Gingere, but the 
leaves do not possess a ligule at the junction of sheath and blade. 
Ihe flowers are shoivy and are home in a terminal infiorescenee. The 
divided into a 'distinct calyx and corolla,* the calyx consists 
ot three sepals, and the corolla of three usually long, narrow petals. 
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GOODYEAR TRACTION SPEEDIF*^ 
OP SUMMER FARM JORS.^ 
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The difference between poor traction and good 
traction makes all the difference between slow, 
expensive work and fast# economical work. 

Goodyear Farm Tractor Tyres give your tractor 
the best traction that money can buy. The 
sharp# deep-cut rubber diamonds bite deep 
and hold the ground just as surely in forward 
backward or side-of-hill operations. 


The result is more acres worked per day# more 
high-gear work and more kinds of work# with 
a worth-while saving (often 30%) in fuel and 
oil alone# to , say nothing of labour and time, 

TERMS 1 Goodyear Farm Tractor Tyres and Wheels 
are available on Hire Purchase Terms. For full 
particulars writ© to the Goodyear Branch (in all capital 
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NO MORE SUMMER FOOD WORRIES 

thank GOODNESS! 


The Greatest Gift of all 
h Heaithf and here it is ! 


The W&J^ 


Kerosene Operated 


Is the Nearest Approach 
to Electrical Refrigeratmm 

Mo need to remove the contents while the 
heating-up process goes on—the removable 
Brine Sleeve keeps the food cold all the 
time and provides ice cubes, too! Light 
the burners once a day and you have the 
nearest approach to Electric Refrigeration. 


WAUGH Be JOSEPHSON LTD. 

102 Melbourne Street, South Brisbane 
(next Kyogle Railway) 

and Woodlark Street, Lismore and 82 Flinders Street Townsville 


SaveYour Saddle &. Your Horse*s Back 



^ 1 - 0-0 

ipost free. 

Satisfaetiem. Giiaranteecl 
, or Casli EH Fyii RefwndeA 

The Schneider Saddle Cushion is made of |-lnch 
Sponge Rubber, covered with best quality light 
waterproof Birkmyre. This prevents the sweat 
getting into the rubber or the saddle lining, and 
the channel of the saddle remains clear and cool 
for thO:, horse. 

This; Cloth is'softer than a counter-lining, and 
will last much longer. 


Write for Latest Catalogue. /Post’Free. 
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The stamens are six in number, usually only one perfect, tiie others 
inoclified into showy petal-like structures, representing the showy part 
of the flower of the numerous cultivated forms. The ovary is superior, 
the fruit a dry capsule, the seeds numerous and round. 

The family consists of a single genus containing several species, 
natives of tropical America. The limits of the natural species are not 
well defined. The iiumerons cultivated varieties are the result of 
hybridisation. Canm edtdis is cultivated in tropical and subtropical 
countries on account of the starch content- of its large tubers. It is 
known within Australia and abroad as Queensland Arrowroot. 

Family ORciiiDAOEiE (The Orchids). 

The Orchids constitute a very large family of plants, terrestrial 
(growing in soil) and epiphytic (growing on trees or rocks), or growing* 
among decaying vegetable matter. Most of the terrestrial ones are 
tuberous, the tubers being mostly borne in pairs. In the epiphytic 
orchids the stemsi are mainly creeping, the creeping part being known 
as the iiiiizoine. The Jiscending stems may be swollen, and are then 
referred to as psendo-bulbs, from the Greek pseiidos (false) and bul’bos 
(a bulb). The roots of epij)hytie orchids serve not only as a means of 
obtaining nourishment, but a means of attachment. In some cases they 
coiitaini ehiorophyll—the green colouring matter of plants—and probably 
perform in part the functions of leaves. The roots of most epiphytic 
oreiiids are enclosed in a spongy sheath termed the velamen (Latin, 
meaning a covering). It is the velamen which gives the white, corky 
appearance to orcliid roots, especially when dried. It is a many-layered, 
spongy tissiio whose function is to suck tip rapidly and afterwards hold 
moisture, to be drawn upon by the plant as required. In some extreme 
cases, such as two peculiar subterranean orchids—one of which was 
recently found in Western Australia, and the other in New; South 
Wales—roots may be entirely absent. , The leaves are extremely variable, 
sometimes being totally absent, and only represented by a few scales on 
the flowering stem, as in the common Dipodium pimciaUm^ the Spotted 
or Hyacinth Orchid. In one ease— Taeniophylhm —there are no leaves 
of any sort—^not even scale leaves; and in, this ease the roots are green- 
coloured and probably perform in part the functions of the leaves. The 
flowers are variously arranged; they may be solitary or in pairs in the 
leaf axils, in racemes or spikes, in heads or in branched panicles. The 
perianth consists of six segments in, two series. The three outer members 
of the perianth are generally referred to as the sepals. The back sepal 
is referred to as the dorsal sepal, and the side ones are knowi as' the^ 
lateral sepals. They may be all very much alike, or the dorsal sepal 
may be markedly different from the lateral ones. The three inner 
members of the perianth are the petals, and a feature of practically all 
orchids is that the lowermost one is very much modified in some way. 
It is generally lobed and differently coloured from other parts of the 
flower, and is called the labellum. The one exception to this rule among 
Queensland orchids is the genus Thely^mitra, which contains the Sun 
Orchids, It is to the labellum that the distinctive beauty of some orchids 
is due, and this member is an extremely important one in orchid classifi¬ 
cation, particularly in the differentiation of species. The principal 
distinguishing feature of orchid flowers.is that the stamens, the style, 
and the' stigma 'are united into one body, usually 'referred to' as the 
column. The stamen is generally regarded as being represented-in all 
2t ' - - 
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cases of Australian orcluds by a single fertile anther, borne at the top 
of the eolnmii. The pollen is mostly somewhat waxy, and is usually 
arranged in two to eight small globose, egg-shaped or club-shaped 
pollinia or pollen masses, which may be extended at one end into a 
straplike body called the caiidicle. The stigmas are situated just below 
the anther. They are three distinct (in Gypripcdium or Slippcir Orcdiids) 
or usually only one (supposed to be two consolidated). In this latter case 
the upper border is usually, though not always, developed into a, small 
body called the rostellum—a liinged or easily detachable organ sup¬ 
posed to represent a sterile or abortive stigma. The colunm is variously 
shaped, lobed or winged; it may or may not be developed into a, foot at 
the base, and has an important place in orchid classification. The ovary 
is inferior^—that is, below the perianth segments and stamens, which 
are situated above it. The ovary eventually develops into a >secd eapsiiie, 
the seeds themselves being minute and borne in great abundance. 

Though conimonly associated with hot, humid tropical regions, it 
may be mentioned that the members of this family are not confined to 
the tropics and sub-tropics of the world, but are moderately common in 
England, continental Europe, and the temperate parts of the Southern 
Hemisphere. The orchids of the British Isles number approximately 
forty distinct species or Mndsi, and when we come to countries such as 
Prance, larger and with a more diversified climate, the number of orchid 
species goes up to seventy-five or eighty. The family is, of course, a 
huge one, and contains more species or different kinds tliaii any other 
family of flowering plants, the number of described species being some¬ 
where about 20,000. The gi’eatest number are found in countries such 
as New Guinea, Burma, Sumatra, the Malay States, a,nd alliet’l ciniiitries. 
Some of the more showy sorts come from the Upper Arnazonian and 
Central American region, but more numerous kinds are known from the 
ti-opics of the old world. 

[to be continued.] 


COPPER STAND AND CLOTHES DRAINER- 



Take a 40-galloii petrol drum and cut a hole in the top to fit your copper 
tightly under the ledge, about 3 inches in from the edge of the drum for a lO-gallon 
copper. About 12 inches up from the bottom of the drum cut a doorway 12 inches 
wide by 9 inches high. Underneath this, right at the bottom of the drum, cut 
out a piece 12 inches by 4 inches, for removing the ashes. Next procure an old 
lid of another drum and punch a number of holes in it like a grate. Then take two 
very long bolts and put these through the copper stand about 1| feet apart, about 
1 inch under the bottom of the doorway. Place your grate on these bolts and cut 
a small circle at ihe back of the drum just above the grate. Rivet on a piece of 
piping for the chimney and your stand is complete. The drainer is just a long piece 
of tin with the sides turned up and blunted and which is tied with wire to a post. 
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^llnimal HealtI) —The ^im of Veterinary 

Science. 

Professor H. E. SEBBON^ D.V.Sc., Bean of the Eaeulty of Veterinary Science, 
■University of Qaeciisiaiid, and Veterinary Adviser^ Department of Agriculture 
and Stock.* 

l^ITH the estahlishmeBt of the Yeterinary School in the University 
of Queensland, and the provision of veterinary education in this 
State, it would seem appropriate to set forth the aims of veterinary 
science and indicate the scope of the work to be undertaken by our 
graduates. 

IMPOETANCE OF THE ANIMAL INDUSTRIES, 

This audience perhaps needs no reminder of the importance of 
animal production in Queensland, and the effect that successful animal 
production has on the well-being of the State, 

All our foodstuffs of animal origin, with the exception of fish, infant 
foods, and a few prepared delicacies, come from animals fed and 
husbanded within the State; and, with the exception of those cattle 
brought from the Northern Territoiy, bred and raised entirely within 
the State. Not only all the beef, mutton, pork, and poultry we eat, but 
all our supplies of edible animal products siich as milk, buttei", cheese, 
and eggs come from our own stock. 

There is, therefore, a very considerable animal population, necessary 
not only to supply our own food requirements, but to some extent those 
of other States of the Commonwealth. Moreover, it furnishes a surplus 
for exportation overseas. 

Of all the Australian States, Queensland is more dependent upon 
the livestock ind.nstries than any other, our animal production during 
1984-35 representing 374 per cent, of our total production, whilst in 
New South Wales it was 28 per cent., Yictoria 27 per cent., South 
Australia 20 per cent., Western Australia 21 per cent,, and Tasmania 
22 per cent. 

The total gross value from animal production in Queensland in 
1934-35 ainounted to some 20J million pounds, and of this the value of 
CKports of beef, wool, butter, and so on, was 17 millions. Hence we 
exported about 83 per cent, of the fruits of our pastoral and dairying 
industries. 

To express our animal wealth in another way, we may recall that 
the State of Queensland contains nearly half the cattle, a fifth of the 
sheep, a fourth of the pigs, and a fourth of the horses in Australia, whilst* 
our poultry industry, though still smaller than that in four of the other 
States, is expanding. 

In a very informative article on the subject of the Empty Spaces’^ 
in Australia, and the possibilities of extending occupation and increasing 
agricultural and pastoral production, the Bank of New South Wales, in 
its circular for August of this year, points out that opinions may vary 
as to what area of Australia may be considered as desert.’^ The 
writer of this article suggests that in considering the availability of land 
for settlement we may regard as desert that part of our continent lying 

* Address delivered at the officM inaiigaratioii of the Eaeulty of Veteriaary 
iSeieaee withm the' IJaiversity of Qaeensland', at Brisbane, on 29tli October, 19S6. 
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within the 10 inch line of rainfall in the southern part and the 15 inch 
line in the 'Nortli (the latter owing to^ the greater evaporation)That 
this ^'^deseaf area of one and a quarter million square miles is not at 
present utilised to any great extent is evidenced by the fact that it 
carries less than 6 per cent, of the sheep population (mainly in Western 
Australia), and 6 per cent, of the cattle (mainly in Queensland). This 
'hlesert” area comprises over one-third of Australia, Mid, tiiotigli at 
present it may not be stocked to capacity, inasinueh_ as improved water 
supplies, would eiiahle it to carry more, the facts indicate that it is not 
likely to carry any large proportion of the stock in Australia, It one 
accepts this area as ^Alesert,^’ the available area of Australia for affective 
occupation is only some 1,724,600 square miles instead of the actual 
total area of 2,924,600 >sqnare miles. 

Particularly important to us in Queensland is that one and three- 
quarter million square miles of country has been deemed potentially 
suitable for settlement, for an examination of its distribution shows 
that nearly one-third (540,000 square miles to be exact) lies within 
this State. 

"Whilst opinion may differ as to the real value of much of this 
country, and even if we allow for factors such as soil fertility and 
market accessibility—both of which have an important bearing on 
potential animal production, and which, with other features are in 
favour of States wholly within temperate climes—it still remains that 
Queensland seems destined to contribute to the live-stock wealth of 
Australia an even greater vshare than it does to-day. 

IMPORTANCE OP ANIMAL HEALTH. 

'Whilst our wealth in numbers of animals is very considerable indeed, 
the real value of these to the community depends upon the use we can 
make of them, and the gain to us from their exploitation. It is of prime 
importance, therefore, that we should get:— 

(a) The maximum production from the living animal, whether it 
be in the form of woi^k, or such products as wool, milk, or 
eggs; and 

(h) the maximum return from the dead animal, whether it be in 
the form of beef, mutton, pork, hides, skins, etc. 

Anything, therefore, which prevents or lessens our obtaining the 
full return is a form of wastage and to be obviated if possible. 

Important in this pgard is animal health, for, using the late Sir 
Axmold Theiler’s definition, health that condition of an animal which 
is most suitable for maximum economic exploitation.’' To him 'Hhe 
non-productive animal is apparently nnhealthy, or better, a diseased 
mimal,”^ Though written only seven years ago, so rapid has been the 
increase in knowledge that the truth of this is now even more readily 
apparent, quite recent studies, particularly in nutrition and genetics, 
showing us that many not obviously diseased animals are in reality so. 

^ RELATION OP HUMAN AND ANIMAL HEALTH. 

Animal health is of importance, however, in another direction, and 
this because there are . certain diseases of animals communicable to man, 
(Parenthetically it may be mentioned that there are also certain diseases 
of man transmissible to the lower animals.) 'As examples oi animal 
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diseases wliieli also' affect man, may mention Tuberculosis, Anthrax, 
and Hydatids. The seriousness of these varies. Though the degree to 
which man in Australia suffers from them may not be as great as in 
certain other countries, these diseases, nevertheless, exact a toll on human 
life and human efficiency, in spite of such measures of control as are 
ill operation at the present time to safeguard human health from attack 
by them. Anything that we can do—and there are certainly additional 
measures which could be adopted—will therefore not only lessen anitnal, 
but human, wastage. 

ANIMALS COMPANIONS TO MAN, 

There is still another way in which animals concern us, a phase of 
animal life which., however, does not bear on our eeonoinic needs. I 
refer to animals as companions of man. Dogs, cats, and birds are com¬ 
monly kept as companions and pets, alfording us comfort and mental 
happiness which cannot he expressed in monetary terms, but which none 
the less are of very real value indeed. 

Certainly, a proportion of our dog population is maintained solely 
that these animals may be of service to us for -guarding our possessions, 
or to assist us in di*oving animals fleeter of foot than ourselves. A 
further proportion is kept for racing purposes,,affording devotees of the 
sport enjoyment and opportunity for speculation. But a very large 
proportion of our dogs are not kept for utilitarian or amusement pur¬ 
poses, and, though we have been warned by Kipling against ‘^giving our 
heart to a dog to tear,” it still remains that dogs are valued for their 
companionship alone. I, being a man, cannot pretend to understand 
the sentimental value of eats. As there are 24,000 registered dogs in 
the city of Brisbane, there are probably, in Brisbane alone, 100,000 
OAvners who derive pleasui*e and comfort from having one, of not more, 
eats about the place. 

Even in this age of motoring, one finds evidence in all States of the 
pleasure men and women derive from riding, and not only iKose who 
rode in pre-motoring days, but those of later generations as well. Pew 
can afford to keep a horse and derive that infinite pleasure which is to be 
gained by the true horse-lover, hut, so popular has riding become in 
recent years, that it would really seem that, contrary to what has been 
said of Australians, they do love a horse and derive pleasure from being 
on horseback. 

HOW TO SAFEGUARD ANIMAL HEALTH. 

For many reasons, therefore, animal health should he safeguarded. 
The question is how tO' do it. 

The clog was probably the first animal domesticated by man, and 
was used by our early ancestors for assistance in hunting, or for guarding 
food from the depreciations of wild animals. ’ Apart from any sentimental 
reason, therefore—though this ' doubtless operated at times—he had a 
material interest in endeavouring, should his dog be wounded or become 
ill, to restore it to health. Later, as he domesticated other animals,, he 
doubtless cared for them in sickness for much the same reason as we do 
to-day, for' he, like us, was dependent on'them for' transport, for food, 
and for raiment. . 

' Through all the ages man has endeavoured to increase- Ms knowledge 
of animal complaints, but one need not attempt here to, trace the develop¬ 
ments in veterinary learning. Suffice it to say that the healing art as 
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applied to animals was referred to in Babylonian writings of some 4,000 
years ago ; tliat, as with, other seiences^ knowledge 1ms waxed and waned, 
to wax again ; but that since the founding of the first veterinary school, 
in France in 1760, and the setting up of the first in England in 1791, 
others have been established, in country after cmintry, and there has 
been a steady acquiring 'of knowledge, with increase in practitioners 
of veterinary science, and a recognition by the eominiinity that there 
is a real need for the veterinarian. The veterinarian, too, has come to 
realise that niueh more is required from him than the treatment of the 
sick or injured; that his real province is to safeguard stock from disease, 
to endeavour to maintain health and to assist stockowners in securing 
the best from their fiocks and herds, whether they be cattle, sheep, pigs, 
or fowls. 

WHENCE COMES KNOWLEDGE OF ANIMAL HEALTH? 

Before we can practise measures designed to proiiiote and maintain 
animal health, we must gather a knowledge of how ill-health comes 
about, that is, its causation, and the remedies, both preventive and 
curative, which may be adopted. This knowledge is not to be sought 
solely in one place, and there are three classes of persons, by whose 
united efforts knowledge of animal health is best obtained. I refe.r to 
the stockowner, the veterinarian working in the field, and the veterinarian 
working in the laboratory. 

Nature guards her secrets jealously, and w4iat we suspect to be true 
has to be tested aud proved. Ifield observation and experience must be 
cheeked by carefully controlled experiment, and the discoveries of the 
laboratory must be tested out under field conditions. 

Sometimes the clue to the solution of some problem comes from 
field observation j at other times from some purely laboratory experi¬ 
ment. But, to complete our knowledge we must reconcile the so-called 
theoretical with the so-called practical, and conversely the so-called 
practical with the so-called theoretical. 

Now, the building up of knowledge is a long, often tedious straggle, 
but all who contribute to its acquisition are aided by the stimulus so 
helpful to the true seeker after truth—service for benefit of mankind. 
These contributors do not wmrk independently, striving for their own 
sake to ascertain new facts; they place them in the common pool of 
knowledge, to which flow all the streams of effort, not only those I have 
mentioned, but those from workers in other spheres as well. Thus are 
gathered together the efforts of all observers, of all scientists. Truly a 
community of effort, in which the chemist, the biologist, the physiologist, 
the physicist, the geologist—in fact, the exponents of all the -ologies (and 
even those sciences and arts, which, though not called -ologies, contribute 
in any way^to knowledge of life, and the influences which go to maintain 
it—all, I say, combine to wage war on those factors which cause ill-health 
, in, stock. 

How appropriate, therefore, that the knowledge we call veterinary 
science should have its intellectnal home in a University. 

THE APPLICATION OF KNOWLEDGE OP ANIMAL HEALTH.. 

. mere acquisition of knowledge is but a means to an end. 

If It IS to be worth anything, it must be put into practice. As knowledge 
IS acquired^ so must it be dispersed. A cycle is instituted, for, in the 
dispersal of knowledge^ experience adds to it in snowball fashion. 
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And as tlie various sciences contribute to knowledge, 'SO^' do the 
exponents of the various sciences contribute to the education of the 
veterinary graduate, in order that these young men, and women, may 
go out as disciples, preaching and practising animal health. In 'this way, 
the University lecturers in the sciences I have mentioned’ contribute to 
the end we have in view, for, wdiether they actually realise it or not, it 
frequently happens tliat the wisdom they propound reaches not only the 
ears of their students, but later—though possibly not in the same form 
—the ears of the stockowners. 

OEGANISATION OP VETEEIMAEY SCIEMCE. 

It may not be out of place here to indicate the requirements of a 
eominiinity for the safeguarding of animal health. They may be Sum¬ 
marised as follows:— 

First, a centre for the training of veterinary graduates. 

Second, a state organisation to direct the activities of those engaged 
on the public behalf in combating ill-health in all its forms. 

Third, a number of veterinarians working independently as private 
practitioners, or engaged by other than State organisations, treating the 
sick, and advising stoekownens in order that such animal health as cannot 
be said to be of national importance may be adequately eared for. 

Moreover, that the best results may be attained it is necessary that 
tliese three wurk in unison, and particularly important is it that there 
should be the closest liaison between the teaching centre, the reseai’cli 
centre, and the extension service. 

Let us see what lias been done in Queensland to fulfil these require¬ 
ments. 

Owing to the generous provision of the Queensland Grovemment, 
this University has been able to create a Faculty of Veterinary Scienee, 
and is providing that Faculty with the staft*, accommodation, and 
equipment necessaiy for the instruction of its students; that is, the 
centre for training which has now been inaugimated. 

The State is also alive to the necessity for building up an organisation 
commensurate with the need for developing veterinary knowledge, and 
for applying that knowledge. Thus, it is extending and building up 
those facilities for research, for diagnosis, for administrative control of 
disease, and for the education of the stockowner, and the furnishing 
to him of assistance in animal health problems. Moreover the necessary 
co-operation between the school and the Department of Agriculture and 
Stock has been provided for. 

That those not in State employment should have legal protection 
for their calling, similar to that aiforded the other professions, and that 
stockowners should be protected againt inexpert and unskilled persons, 
from quacks and charlatans, the Government to-day introduced in 
Parliament a Veterinary Surgeons Bill. Whilst the passage of that Bill 
will safeguard the interests of the qualified veterinarian, that very safe¬ 
guard will be a protection to the stockowner. 

It is far from inappropiiate that the State should show such sym¬ 
pathy with, and devote such financial help to, the live stock interests, 
for it should be realised that the well-being of those interests is not simply 
a matter which affects stockowners; it is the concern of every member of 
the community* - 
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Although^ peiiiaps not nnnaturallyj tlie bulk of the. cost of institu¬ 
tions for research^ for teaching, and for the disseiBiiia.tioii of information 
falls on the State, recent events have shown us that very substantial 
eontribiitioiis have eome from other sources. One refers to such 
activities as those of the Queensland cattle growers (who have so hand¬ 
somely contributed, by the stock levy, for researches into Queensland 
problems) ; the Australian Dairy Cattle Research Association (which 
has, with the assistance of the Commonwealth Bank Board and certain 
other public bodies, made possible extended investigations into Conta¬ 
gious Abortion and Mammitis); the McGarvie Institute (which for 
several years has expended several hundred pounds annually on research 
and given scholarships for students, thus providing future officers for 
the New South Wales Department of Agriculture); the Pasture- 
Protection Boards of New South Wales (which, for several years, have 
contributed approximately £1,000 annually for research, and another 
£1,000 annually to the Sydney University Veterinary School ); and the 
Pastoral Research Trust (which arranged the establishment of a fund 
of some £40,000 for research, and following the efforts of which has come 
about the Wool Levy for propaganda and research). Priva.te benefac¬ 
tions may not have been many, but are very substantial, and one records 
the gift of £20,000 by Sir Frederick McMaster, which made possible the 
establishment by the Council for Scientific and Industrial Research of 
the McMaster Animal Health Laboratory in Sydney; (and here I may 
mention that the John Thomson Lecture^’ next year is to be given by 
the officer in charge of that institution, Dr, Clunies Ross); then there 
is the Garland Estate, which will assist in veterinary and agricultural 
education in New South Wales; and the more recent Burdekin bequest 
(reported in Brisbane papers of 22nd September, 1936) of £41,993, winch 
is to be allowed to accumulate to £50,000, when the interest is to be 
devoted to research into pastoral problems, probably in New South 
Wales, as the late Mr. Burdekin was a grazier in that State. 

In addition, certain organised bodies of stockowners have recently 
undertaken to supply a veterinary service to their members, and so 
amplify the extension work carried out gratis by the various State 
Departments of Agriculture. I refer to the Veterinary Club established 
by the Graziers’ Co-operative Shearing Company, in Sydney, and the 
more recent appointment by the Graziers’ Association of Victoria of 
their own veterinary adviser. 

One may point out here, that whilst all these are designed to 
benefit the animal health side of the pastoral industry, those other 
animals, city horses, dogs, and cats, have not been entirely neglected, for 
two of three veterinary hospitals to be referred to later are supported 
entirely by public subscription. 

Thus we see that within post-war times the consciousness of the 
necessity for direct contribution by groups of owners for research, 
education, and extension work, either in connection with some Govern¬ 
ment or University institution, or independently, has been aroused. 
Moreover, the feelings of certain owners have been so stirred, either by 
what they have received froin the pastoral industry, or from a realisation 
of the need for spontaneous individual help, that they have given freely 
during their lifetime or made provision for a substantial bequest from 
their estates. 
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¥ETERIMAR¥ SERVICES AND THEIR ACHIEVEMENTS. 

We may, I tliink, dwell for a few moments on past acliievements^ 
and present and future aimSj in the field of veterinary science. New 
knowledge gained in the laboratory is perhaps the most spectacular-— 
it affords an opportunity for headlines—and its very newness, and the 
knowledge of the overcoming of some obstacle to progress, excite our 
imagination; less spectacular is the steady progress made in extension 
work—there is no> sudden turning point as with discovery— and it is only 
after the lapse of a period that one realises the magnitude- and worth 
of the results which have been obtained. 

Some little while ago-, Dr. J. R. Moliler, the veterinarian in charge 
of the Bureau of Animal Industry of the United States of America— 
.which Bureau, pneidentally, employs more qualified veterinarians' than 
any other organisation in the world, vis;., 3,000^—in an address entitled 
“Fifty Fruitful Years of Veterinary Science”—set forth certain acliieve- 
• iiieiits which he felt veterinary science could Justly claim. Though 
recorded as achievements, certain of these are nevertheless still to be 
regarded as aims, for it cannot be said that the full harvest has yet been 
reaped. 

One may well mention each in turn—with some rearrangement and 
.aniplification of Dr. Mohler’s claims—for they serve to show the work of 
the present-day veterinarian, and the service he endeavours to render 
to the community. 

1. Conquest Over Fear of Disease. . 

In times past live stock have, either individually or in large numbers, 
bee-n suddenly stricken with disease, bringing disappointment, anguish, 
and mental worry, to say nothing of considerable finaneiai loss, on the 
unfortunate owner. These diseases were then mysterious in their onset; 
their very nature was unknown; they could not be combated; and even 
the most proficient stockowner and the most able veterinarian of those 
dajKS w’'erc helpless. Since that time the work of investigators has 
revealed to us the nature of most of these diseases ; for a large number of 
measures of control have been evolved, and, in place of that fear of 
animal maladies, there has developed a sense of security in the presence 
of many of these diseases, and a confidence in the ability of veterinary 
science to furnish aid. 

2. Succour of the Sick Animal. 

Instead of empirical, we now have relatively exact knowledge, and 
methods of treatment are based upon rational tmderstanding of the 
causation of disease; so^ that, whilst we realise that the great healer' is' 
nature, our actions aim to assist her, and certainly do not hinder her. 

Our knowledge of drugs is more exact, and we have developed drug 
treatment for diseases which for generations baffled all efforts. We have 
seen the use of one drug—^earbon tetrachloride:—confer a benefit equal 
to an increase in value of £1 per acre over all land on which - sheep 
may contract liver fluk(n How valuable this discovery has been, to the 
live-stock industry may be gathered when-I state-that, in New South 
■Wales alone,'there are hundreds, of thousands of acres of, land.so 
troubled. We have seen X-rays developed .for' use on animal patients, 
and veterinary' surgery a,dvanced to a high'plane indeed, the instruments 
and technique employed being the same as for ''the human'patient. ' 
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3. Combating of Animal Plagues, 

Wiiilst oiir knowledge is still far from perfect, we can, and do, 
prevent the entrance of animal plagues into a country. Certainly we 
'Cannot always prevent them, and this for much the same reason that the 
police caimot prevent all crime. We prevent also their spread through 
a country, thus guarding against the extensive mortalities which have, 
through the ages, followed the uneoiitrolled dispersal of animals. Certain 
diseases have been eradicated from large tracts of land, even from 
states and countries J and the future will, without doubt, lessen the 
geographical distiibution of many diseases, and bring about complete 
eradication of not a few—at least in those countries wliicli possess an 
efficient veterinary service. 

Reference to achievements in some other countries, as well as in 
Australia, may not be inappropriate. 

Glanders, at one time a common disease of horses in Great Britain, 
has been eradicated from that country; so has Rabies on ‘huad dog'^ 
disease. Both are diseases which alfect man. Cattle Plague has been 
banished from most countries in Europe. It aceidentally gained entrance 
to Western Australia in 1923, but, by the adoption of stringent measures 
for its control, at a total cost of between £50,000 and £60,000, we W'ere 
spared the spread of a plague which in the eighteenth century in Germany 
alone caused the loss of 30,000,000 cattle, and less than forty years ago 
caused the death of 80 per cent, of all cattle in South Africa. 

Contagious pleuro-pneumonia has been eradicated from Victoria, 
and in New South Wales is wmll under control. It is, in fact, enzootic 
(that is to say, it oeeurs) only in dairy herds round Sydney, and doubt¬ 
less will in the early future be eradicated from these. I Fiif<)rtunatcty for 
New South Wales, this disease exists in Queensland, and, as some 
150,000 to 200,000 cattle go from Queensland, to New South Walosi every 
year, and it is not possible by mere inspection to detect carr.iers, tiie 
disease gains entrance to New South Wales from time to time. 

Thanks to recent researches it is now xiossible to apply to cattle a 
test which wnU detect these carriers, but it is a test requiring special 
laboratory facilities. This test has been quite suceessfally employed for 
picking out carriers of contagious pleuro-pneumonia in a herd# and so 
freeing that herd of the disease. The application of this test to all 
cattle entering New South Wales has been seriously considered. It 
would be a huge undertaking, and the authorities there feel that the cost 
would be too great. This does not mean, however, that the test will not 
be availed of at some future date. (The difficulties I may say are not 
so much with the test, as with holding the animals at the border for the 
period required to test them.) 

Stockowners in Tasmania are no longer harassed by losses from 
Black disease, for, following the researches of Australian workers, 
vaccination has afforded a means of preventing it. The extent to which 
vaccination is relied upon in that State may be gauged, when it is stated 
that during the year 1933-34,125,000 sheep were so treated, all vaccina¬ 
tion being done voluntarily by stockowners because they realised its 
economic worth, and not because of any governmental requirement. 

Anthrax was once so rife in New South Wales that it oceasioiied 
considerable annual loss. To overcome it, vaccination of millions of sheep 
aad hundreds of thousands of cattle was carried out annually; as a result, 
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losses f rom tliat disease liave steadily declined, so imicli so that only about 
a score of properties suffer annually, and the losses of slieep and cattle 
in any one year probably do not exceed 200 head. 

Due to the energetic measures taken against cattle tick in the Unit^l 
States of America during the past twenty-nine years, the number of 
eoiinties quarantined has. 'been reduced from 985 to 71, and the cattle 
tick now exists in only three States, over 800,000 square miles of pre¬ 
viously-infested country (an area one and a-half times that of Queeiis- 
laiid) having been cleansed. 

In the United States tnherciilosis in cattle and pigs is bei.iig 
eradicated, and the magnitud,e of the work entailed may be gathered 
when we realise that 130,000,000 tuhei’ciilin tests have been applied, 
3,500,000 herds have been declared free of the disease, and of a total 
cattle population of 65,000,000, 43,000,000 (seven times as many cattle 
as there are in the whole of Queensland) are under supervision for 
the control of the disease. The aim, as expressed officially, is not 
simply the elimination of the disease from certain daiiy herds (as is- 
so often the ease with tuberculin testing), but complete eradication of' 
bovine tuberculosis from that country. 

In Canada, one-fourth of the total cattle population is under test 
for the same disease, which is being eradicated not only from individual 
herds, lint from whole areas of country. 

This may well be contrasted with the position in Australia, where we 
find the following:— 

New South WaZes: Pour eountiy towns have a tuberele-free milk 
supply; and some 62 herds, totalling 4,448 animals, are officially 
aeei'edited as tuberele-free. (Of these 4,448, 1,890 are CTOveroment- 
owned animals.) 

Victoria: Bight herds, with a total of 1,073 cattle, have been 
accredited as tubercle-free, but in the case of no town is the loilk supply 
wholly from tuberele-free animals. 

Tasmania: The whole of the dairy herds supplying Launceston have 
been under test .for some years. The majority are now tubercle-free, 
and that town may be expected, in the near future, to have a tubercle-free 
milk supply, 

Queemlmid: A number of dairy farmers have had their 'herds 
tested, but again only a very small number of owners are attempting to 
banish tuberculosis from their herds. Only one dairy in Queensland has 
so far complied wdth the requirements set down for a fully-certified dairy 
'—•that is a herd free not only from tuberculosis, but from certain othe:r 
diseases, and producing milk conforming with a certain standard. 

Other States: I have no definite knowledge, but the position is, I 
think, much the same. 

Ganlerra^ however, has a tubercle-free milk supply. 

Contagious abortion and contagious mastitis, both serious diseases, 
present in Australia and causing eo'nsiderable wastage in our' dairy 
industry, are being dealt with in the United States of America by 
a disease control programme similar to that for tuberciilosis. 

One could go on and mention many more similar examples, both 
here and abroad, but sufficient has been said to establish the point that 
animal plagues are being combated. ' ' 
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4. CoBtribiitioia to Human Health* 

Snell control is now exercised over many diseases eoinmiiiiieable to 

tliatj at least in civilised countries, many of these diseases no longer 
menace hmnan health. Yeterinary meat inspection, such as we have 
for the City of Brisbane, removes from us the danger of disease spread by 
animal foodstuffs, and assures to us the supply of wholesome meat. 

Ill other countries veterinary meat inspection is being utilised to a 
much greater extent than in Australia. In New Zealand every town of 
over 5,000 inhabitants has its municipal abattoir, '‘and the inspector, if 
not a fully-trained veterinarian, works under veterinary supervision. 

In several European countries every town of over 2,000 inhabitants 
has a public abattoir, and veterinaiy inspection is obligatory; in the 
other countries the smaller towns are not so well served, but the same 
system obtains. A similar state of affairs exists in certain Ainerican 
countries, for instance, the United States, Canada, and Brazil. 

Having in view the position in most civilised countries, one can 
readily see how considerable improvement could be effected in Australia. 

Considerable effort is made in certain countries to avoid danger to 
human health from diseases which might be contracted through milk. 
The most important of these diseases is tuberculosis, but, though control 
of tuberculosis in cattle is being undertaken in many comitrics, such is 
being done primarily because of the loss the disease causes the ('uttle and 
pig industries, and not for the influence on human iicaltli. Tliat tiiis 
inffuenee is by no means negligible, liowever, is evidenced l;)y tlie fact 
that already^ the improvement in the United States of America and 
Canada is reiieeted in lessened incidence of tiibereiilosis in infants. 

6, Improvement in Economic Stability. 

For economic stability of a country such as ours tliere must be 
regular animal production, I'egular supplies of animal products, and 
stabilised markets. The control of marketing is not the province of' tlie 
'veterinarian,^ but as stability of-market depends very largely upon 
regularity of supplies, and these again on, the absence of influences 
calculated to upset regular supply, the veterinarian is not without some 
responsibility. Extensive disease' epizootics (that is, animal plagues), 
may upset, for one or for several years, the nation’s food supplies or its 
animal exports, and the control of disease, by preventing such occur¬ 
rences, favours economic stability. 

One hesitates to think what would have been the effect on Australia’s 
wool industry had sheep scab not been eradicated. One has only to recall 
the toll exacted on the cattle industry as tick fever spread through 
Queensland, causing, it is estimated, the deaths of 2,000,000 cattle 
between the years '1804 and 1900. To this may well be added the heavy 
annual toll since that' date from mo^rtality, from cost of vaccination, from 
cost of dipping, from restrictions on stock movements, and from inability 
to utilise tieky areas for non-immune stock. 

Recently, however, it has been showm to be possible to take cattle 
from a non-ticky area and to depasture them with safety in some of our 
worst, tick-infested country, a thoroughly sound and safe means of 
immunisation against the three types of tick fever, in this State having 
been evolved. 
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'Witli eradication of disease much freer moveniieiit of .stock is 
possible. Tiiere is no need to vaccinate; no need for quarantine, and no 
need for inspections to c’heck the spread of disease by cattle movement. 
During recent years the United States of America has suffered consid¬ 
erably from drought, but, thanks to its policy of tick eradication, areas 
from which cattle tick had been eradicated provided relief country for 
over 1,000,000 cattle in one year alone. 

Ability to control tiuke, and stomach and bowel worms, has placed 
sheep production on a much more stable basis, enabling it to be carried 
out in localities which a few years ago 'were regarded as '‘unsound.” 

The excellent control now exercised over anthrax in Australia has 
placed this country in a very foidunate position in connection with the 
hides industry. As it is possible for hides from Australia to be certified 
free of anthrax, they are not, like hides from many other countries, 
subject to trade embargoes, nor is it necessary to sterilise them before 
using them for trade purposes. Australian hides, therefore, have a free 
market, and the tanning industry is materially assisted, for to the cost 
of tile raw product it is not necessary to add cost of disinfection. 

But ill-health is not always the result of animal plagues. It may 
be caused by other things than microbes and parasites, and one of the 
commonest in Australia is faulty nutrition. Sometimes it is a matter of 
quantity of food, sometimes of quality. Though important investigations 
have been undertaken on the use of concentrated foods in times of drought 
or as siippleinents to natural pasture, much additional investigation is 
necessary. 

"We hope to utilise for stock much of our country, as yet uncleared 
or utilised to only a limited extent. Like other countries, we shall have 
to develop oiu* fattening and dairying areas so that they provide more, 
better, and. niore regular supplies of foodstuffs than is possible when we 
rely o;n natural |;)astare alone. We require our pastures to^ be such that,, 
if possible, we liavc continuity of adequate foodstuffs. For those xiarts 
where tliis is not possible, we reciuire food supplements .a,t economic 
prices. This is a matter for team work, and there is considerable scope 
indeed for the combined efforts of the agriculturalist, the agro^stologist, 
the agronomist, the biochemist, and the veterinarian, in order that this 
desirai)le state of affairs may be brought about. 

Not only feeding but breeding also is important, and though as yet 
I have only a limited exjierience of the cattle industry in this State, I 
am of opinion that we shall have to exert very considerable effort in this 
direction also. Our watchword for both feeding and breeding might 
well be umformdtij^ for in A\r>stralia there is, in my opinion, too, much 
diversity. 'We know what standardisation'has accomplished for certain 
incliistries; can we not feel assured it will do much for the • animal 
industries f 

It has been shown that there are considerable areas ■ in Australia 
where there exists a phosphorus deficiency in the soil, this being reflected 
in the pasture, so that stock grazed on that pasture do not get the 
requisite mineral for proper bone formation, and, eonsequently suffer 
from cripples. It has recently -been found, also, that along a large, part 
of the southern border of Australia there exists in sheep a disease which 
is. due to a deficiency of cobalt. As these deficiencies very definitely 
affect the soundness of the country for stock, their elimination by.' the 
provision of preventive and curative licks will be of considerable benefit,: 
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Pliosplioriis deficiency can be combated, but the xme of pliospliatie 
supplements is by no means as genex'ai as it should be. Practiea,! measures 
for the overeomiiig: of the cobalt deficiency are in sight, and doubtless ere 
long economic livestock production will become x)ossible in areas where 
this deficiency exists. 

There are other diseases with a nutritional basis, some purely nutri¬ 
tional, others actually due to some other agent but confined to animals 
in which some nutritional disturbance is present. Researches, several 
quite recent, have shown us how some of these diseases may be pre¬ 
vented or cured. And, although in this nutritional Avork the (diemist, 
particularly the 'biochemist, has played a marked part, the veterinarian 
has contributed his share, for, thanks to the basal knowledge provided 
by the biochemist, the veterinarian has developed lines of treatment 
so that the dairy farmer is no longer seriously troubled by such com¬ 
plaints as milk fever, grass staggers, and carrion poisoning, nor the 
grazier by twin-lamb disease. 

Unfortunately, we know only too well that there are many other 
problems awaiting solution, or awaiting an economic means of preven¬ 
tion, and it is in this direction that the efforts of our future graduates 
will perhaps be most needed, in order that, by the prevention of wastage 
from ill-health, the stability of the livestoek industries may be a,ssured. 

6. Humane Treatment of Animals. 

I have referred to present-day ability to tre^it siiceessfiilly animals 
which, like oui’selves, unfortunately, suffer ill-liealtli. Most of our 
interest is in the material exploitation of animals for our own gain, but 
thei^e is another side to our nature. I I’^efer to the Iiumauily of our 
treatment. 

“We should not fail to remember that the lower animals arcs like 
ourselves—^they have feelings, they suffer pain—and surely we, as fellow 
living beings, have some responsibility in xxreventing tlioir sufl'cring. 

Recently I had the oppoiffunity of seeing three piil)lic veterinary 
hospitals in the South. At one 16,000, at another 8,000, and at the 
third some 3,000 individual animals are treated each year. Being 
situated in the city, it is natural that the majority of these animals 
were dogs and cats. Two of these institutions, in addition, take from 
the streets some thousands of unwanted dogs and cats and those which 
have strayed far from home. Often these animals are suffering from 
disease, and all too often they are starving or show evidence of having 
been otherwise ill-eared for. Many of these animals are nursed to 
health and, if possible, owners are found for them. 

As the barbarities of early times have passed away and man has 
become kindlier, it is good to feel that he is being assisted by what 
various sciences have given us for the relief of animal suffering. Per¬ 
haps the most important is the provision of anesthetics, both general 
and local, and I may here mention that not only chloroform, ether, and 
cocaine, hut the newer methods^ and the most recently discovered drugs 
for producing anaesthesia are commonly used by the present-day trained 
veterinary surgeon.. 

It is really remarkable the way in which these different veterinary 
hospitals have sprung up in. Great Britain , and in parts ,of Australia, 
and wherever they have been established their ' resources have been 
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MORE 
PROFIT 

from 

Contented 
Cows i 

IS ASSURED OWNERS OF THE 

MECHANICAL MILKER 

The same nunibei' of hands transferred from hand milking to machine 
milking by a “ W & J " will milk double the number of cows in the 
same time; so whatever the size of your herd, you can be assured of 
more profit, and more contented cows through the use of a W & J.” 

If you cannot call, write, and we will mail you full particulars. 

The soiiitloii of many a labour problem m to be found iu 
THE '' W & J ^ CRUDE OIL S H.Ih AKD o-d H.P* ENGINE OR THE 
BRITISH CBOSSLEY FETROL-KEROSENE ENGINE. 

Get particulars from 

WAUGH & JOSEPHSON Ltd. 

Melboume Street, South Br'isbane (next Kyogie Railway). 

82 Flinders Street, Townsville; Woodlark Street, Lismore. 



Spray NOW Tvith 

SHELL WHITESPRAY 

to eliminate Scale ... 

SHELL WHITESPRAY gives perfect control of all types of 
scale on citrus and other fruit trees. Possessing unrivalled 
ovicidal properties, it is invaluable for controlling egg-laying 
insects—Codlin Moth, Aphis, Spider, etc. 

Try SHELL WHITESPRA.Y this season. It is safe and 
easy to use. Emulsifies readily with either soft or hard water. 
Spreads freely, completely covering all parts of the tree. 

;_ sn n. 


THE SHELIi COMPANY OT AUSTRALIA LTD. 




Agral 2, manufactured by Imperial Chemical Indus¬ 
tries Ltcl.j is a new synthetic wetter and spreader 
in powder form for use with all classes of spray 
mixtures. 


Agral 2 is far superior to soaps and casein 
spreaders, and is the most efficient material of 
its kind ever produced. " If you once use Agral 2 
you will never use anything else because it greatly 
reduces spray waste and substantially increases 
the efficiency of the mixtures. Write or call for 
booklet and prices. 

The Finest Product of Its Kind Ever Produced 

A.C.F. I Shirleys Fertilizers Ltd* 

LITTLE ROMA STREET, BRISBANE. 


WHY BUY A «POWER’’ CHAPFCUTTER witlmt A 
REYEESB GEAR WHEN YOU GAN BUY with A 
: EEYEESE GEAR AT THESE LOW PRICES ! I 1 

SAFETY YOU MUST HAVE A REVERSE GEAR. 

Bcntali type ChafCcutiers, fully guarante-cd, as illustrated—Oii-iiiich 
Weight, .Cuts inch and h inch, fitted with a 
' Genuine REVERSE Gear Lever alongside Feed Box. 

With Pulley, ready for Power .. ,. 22 10 0 

m ^ Vfiih. Handle (as illustrated) ,. .. 21 0 0 

i ' « (Usual selling price for Bentall with Reverse Gear is £27/-/-) 

m ' » HAND-operated Chaffeutter—7|-inch fixed Mouth, with extra Worm, 

- ' . Cuts inch and i inch. Price—17/10/-. 

“Spare Parts”—^Always in stock at lowest prices. YOU CAM^OT 
BUY BETTER. POST YOUR ORDER NOW. 

WERNER MACHINERY CO. Z^TTirRowA^sf 

Alexander • 
the Great ' 

, , „ ^ of your pen you can solve qffiokly and ' ® 

worries connected with the ■ £ ■ W 

disposal of imr possessions. Appoint the Union ^ 1 

Trustee Co. Trustee and, JExecutox under your wiH. ^ 

A UNION TRUSTEE 400 Queen St., Brisbane; j 

W" Company of Australia Ltd. 
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utilised to the utmost. Whilst veterinary surgeons may carry on exten¬ 
sive practices they cannot undertake all the needs of the eoinmiiiiityj 
and^ particularly for animals belonging to the poorer classes^ there is 
a real need for clinics to which they may take their dumb friends when 
they are sick or injured. We look forward in Brisbane, therefore^ to 
the clinic to be established at our veterinary seiiool undertaking humane 
treatment of animals which otherwise would not be brought to those 
skilled to treat them. 

7, Assistance in Industrial Development, 

, There are two types of industrial undertakings intiinatel}^ associated 
with animals. First, there is that type associated witli the exploitation 
of animal products, that is, the fresh, frozen, and chilled meat industries, 
the butter and cheese industries, the milk industry, and the poultry 
industry. Whilst this exploitation of animal products is chiefly a matter 
for the manufacturer or purveyor, we find that, quite apart from, what 
the veterinarian lias to do concerning the health of the living animal, 
he also contributes some assistance to the purely industrial side itself* 
To exemplifyIt is a prerequisite that all frozen and chilled meat 
exported from Australia has to be inspected and passed by a veterinary 
officer of the Commonwealth Government. Again, extensive investiga¬ 
tions have been undertaken by the Council for Scientific and Industrial 
Research to determine the best method of sending chilled meat overseas 
and combating troubles which are liable to develop in such a product. 
It is not without interest to note that in the team of workers employed 
in tliese investigations there is, in addition to a bacteriologist, a chemist, 
and a physicist, a veterinarian. Tims does science become the hand¬ 
maiden of industry. 

Tlnyre is, however, another type of industry associated with animal 
production. I refei* to those industries concerned in the manufacture 
of licks, special foods, medicines, vaccines, and so forth, for use on stock. 
Anyone familiar wildi the products will appreciate the size and import¬ 
ance of these industries. The technical knowledge responsible for many 
of these products comes f,rom 'the veterinarian, and certain of these 
industries exist solely to provide the stockowner with remedies advocated 
by the veterinarian. 

8. Improvement in International Understanding. 

Veterinarians as a profession have for some time had an inter¬ 
national conscience, I would remind you that in 1863 John Gamgee 
(an English veterinary surgeon, then a Pro.fessor at the Royal Veterinary 
College in London) issued a circular inviting teachers in the veterinary 
colleges and practising veterinary surgeons from all parts of Europe' 
to attend a congress in Hamburg to devise means for the control of' 
animal p]a.gucs and in particular the spread of contagions diseases from, 
one country to another. That congress was attended by 101 veterin¬ 
arians, and it marked the inauguration of regular international veterin¬ 
ary congresses which from then to the beginning of the Great War 
were held every four years. The congress in 1914 was held in the 
early days of that fateful August, and broke up precipitately as the, 
war clouds foregathered. From then, unfortunately,'there was a period 
of sixteen years until 'the succeeding veterinary congress ■ in' 1930. ' I - 
well remember the applause that greeted the president when he remarked' 
that lie was sure that fit was 'rthe earnest desire; of every member that 
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the congress might be able to gather up and reunite more firmly the 
threads that had been broken sixteen years previously.” 

At the succeeding congress, in Boston, in 1934, 2,815 members were 
enrolled, the majority, naturally,, being veterinarians resident in the 
North American continent, but 655 wei*e from overseas. Fifty-seven 
countries were personally represented, some by very large delegation.^. 

Those attending this, as other veterinary congresses, were not there 
to secure information for themselves alone, or solely for the benefit of 
their nations. They were there, as anyone who has read the proceedings 
would know, to pool their knowledge that mankind at large might 
benefit. 

And that later-day development, the League of Nations, has fur¬ 
thered this betterment of international understanding and co-operation 
in veterinary matters. In 1924 it set up the International Office of 
Epizootics in Paris, entrusting to it the duty of undertaking the scien¬ 
tific struggle against diseases of animals. This international office, 
unlike the international veterinary congress, which is purely a meeting 
carried out by the goodwill of veterinarians, rests upon even stronger 
foundations, for all delegates to its meetings attend solely as accredited 
representatives of their governments. 

Though all this be but like a drop in the ocean, it is such actions 
which tend toward a better understanding between nations and encourage 
the de.sire of the peoples of the world to live at peace with one another. 

From what has been said it will be gathered that there i.s indeed 
wide scope for the veterinarian, and that, while young as a modern-day 
profession, and with much to do, veterinary seientists can, with some 
pride, look back at the v'erk of the earlier practitioners—persons who, 
in spite of the lack of present-day facilities, have achieved much. 

If we of to-day are awed by the magnitude of our task we can 
derive consolation from the fact that our profession, whilst young, is 
virile, that it will not have to fight the battle alone (for it will have 
the ready co-operation of all interests concerned), that it will derive 
assistance from the men of other sciences, and, moreover, that its 
members have that "will to win” that is so characteristically displayed 
by Austi-alians on their cricketing and on their battlefields. 

mPLUENCE OP THE FACULTY ON SCIENTIFIC RESEARCH. 

Thanks to the munificence of the Government of Queensland and 
largely through the interest and foresight of the Honourable the Minister 
for Agriculture and Stock, a Faculty of Veterinary Science has been 
established in this University, in accordance with the recommendations 
of the committee appointed by the Honourable the Premier. To all 
those who have contributed to bring it about Queensland owes a debt 
indeed. 

The Faculty, in the words of that report, is to train men to under¬ 
take scientific research in animal problems which are specific to 
Queensland, and the progressive practical elucidation of the problems 
themselves. Whilst striving to carry out the ti-ust so imposed upon us, 
we should, I think, take the broadest view of our responsibilities. There 
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should he no amM^ity as; to our objects, wliicli may be set forth briefly 
as follows:— 

Firsihj} to provide for students the means of acquiring a full and 
proper knowledge of veterinary science. 

Secondly^ to provide a central fount of wisdom and experience 
in all matters pertaining to animal health—a fount from 
which not only our graduates, but other veterinarians in 
Queensland, may draw assistance and inspiration, and to 
which they may turn for guidance. 

Thirdly, to keep in touch with the needs of our stockowners that 
we may assist them, in whatever way possible, to derive the 
maximum profit and pleasure from their animals. 

The machinery has been created. It is for us to look after it, see 
that it runs smoothly, and that it accomplishes the purpose for which it 
was designed. 


CURING OF FINEAPPLE-FLANTING MATERIAL. 

Tlio stri|)pliig of dried or apd leaves from the bases of crowns, slips, or suckers 
prior to planting is now a fairly general practice on pineapple plantations, and 
one wliicli is highly eonmiendablo for several reasons. However, the need for 
adetjunto curingor drying out of planting material after stripping is not yet 
so geiH‘raJ]y recogniscnl. Caring of jdanting material is valuable chiefly as a 
preventive measure against losses from the disease of young pineapple plants, 
known coininoiily as base rot. Experimental work has showoi that adequate curing 
is by far the most effective method of a,ttaeking this disease; it is innnitoly more 
(dfedive than preplanting treatment with any known fungicidal dip or spray The 
reason for this is sim‘i>Ie anrl easily understood. The fungus which causes base 
rot in young ])lani;s is also the causal agent of the disease of pineapple fruits 
known as soft rot or waiter Wister. This fungus can gain entry to plant or fruit 
tissues througli a freslily-eut or injured surface only. The wounds resulting from 
the stripping of basal leaves from planting material will quickly heal over by the 
formation of protective cork tissue if left exposed to the drying influences of sun¬ 
light and air for a few days. Once the wounds are covered by a layer of corky 
tissue, the causal fungus of base rot can no longer gain entry to the stump through 
tliem. If, however, xilanting material is inserted in the ground immediately after 
stripping or before healing of the wounds has been completed, heavy losses from 
base rot may result, especially if the soil is wet or rain occurs shortly after planting. 

The length of time necessary for proper curing of pineapple planting material 
varies with the methods adopted and with the type of planting material. For 
example, soft succulent slips would require a longer curing period than hard woody 
suckers. If the freshly'trimmed planting material is cured by standing it upside- 
down in the sun cm a special ' Hrimming-groiind ’ ^ a day or so of exposure will 
usually bo enough to harden the injured tissues sufficiently to present entry of the 
l>aso rot organism, A better plan, however, is to strip the suckers or slips in the 
field immediately after their removal from the plants, and then place them back on 
top of the mother plants for curing, where they may be allowed to remain without 
injury until required for planting. ’ However, in this method, a period of at 

least a week of dry weather, and preferably longer, is desirable. 'Planting material 
cured on the mother plants does not suffer appreciable injury if held for periods 
up to two months between picking and planting, owing to the fact that while air 
circulates freely around it the foliage of the parent plants affords some protection 
from strong winds and direct sunlight. On the other hand, the vitality of planting 
material cured upside-down in the sun is likely to be impaired by extremely long 
drying periods. This loss of vitality is shown by the slowness with which rooting 
takes place, and the subsequent retarded growth of the 'plants. 
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Three-day Sicl^ness of Cattle. 

(Ephemeral Fever.) 

€. B. MULHEARN^ B.V.Se., Acting Director, Animal Health Sto-tion, Ooiioonba, Q. 

A RATHER iiniisual disease, In which the main symptoms are a 
fleeting fever and lameness, made its appearance amongst ^cattle in 
Northern Queensland during the first half of this year. The first eases 
were reported in the vicinity of Bnrketown, but a large area of country 
around the base of the Gulf of Carpentaria soon became infected. The 
disease then rapidly spread from this area until by the end of September 
outbreaks had occuiTed at various centres on the east coast extending 
from the Daintree Valley to Bowen. 

As a, result of investigations carried out at the Animal Health 
Station, Oonoonba, and elsewhere it has been ascertained that this disease 
is very similar to, if not identical with, a disease of cattle known as 
three-day sicknessor ^‘ephemeral feverin other tropical countries. 

There is no evidence to indicate that this disease has ever appeared 
previously in Australia, and it is probable tliat the infection was 
recently introduced. 

Animals Susceptible. 

Bovines appear to be the only animals that contract the disease 
naturally in the field, for outbreaks have occurred over a wide area of 
country, and all other species of domestic animals laiast liave been 
exposed to infection, yet there has not been a single record of a case of 
tills sickness in Queensland in any animal otlier tlian a bovine. An 
attempt was made to transmit the disease experimentally to slicep and 
goats, but this was unsuccessful, for these animals reinained liealthy 
following the inoculation. 

Cattle of all breeds appear to be susceptible, for in addition to the 
European types eases have been recorded in animals siiowing distinct 
evidence of the Brahman cross. As a general rule, mature cattle appear 
to be more susceptible^ than calves; nevertheless animals under ^six months 
of age can become infected and imesent typical pictures of the sickness. 

Cause and Transmission of the Disease. 

The cause of the disease is not definitely known, although it has 
been established that it is of an infectious nature, and typical cases have 
been produced experimentally by inoculation of blood from a sick into 
a healthy animal. This would indicate that the causal organism is 
present in the blood of the sick animal, and suggests that the disease may 
lie transmitted from one animal to another by means of blood-sucking 
iiies or other insects. 

A large amount of evidence collected from natural outbreaks in the 
field would appear to confirm such a theory, for several outbreaks and 
individual cases of the disease have been reported in which the animal 
that developed the sickness had never been in contact with any other 
animals. It is doubtful if the disease can be transmitted purely by 
contact, for experiments have been carried out in which sick and healthy 
animals were confined together in small pens and were feeding and 
drinking from the same containers, yet the healthy animals failed to 
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contract the disease, altliougli subsequent experiments proved tlierii to 
be susceptible. Even if tlie disease is not contagions—tliat is, it cannot 
be ^transmitted purely by contact—there is no doubt that it is highly 
infectious, for once it becomes introduced on to a property it soon spreads 
until ill many eases a large percentage of the aniiiials become infected 
in a few weeks. 

Symptoms. 

Following blood inoculation the period of incubation (i.e., the time 
from the inoculation until the first symptoms appear) varies from two 
to five days. The disease is best described as occurring in three stages. 
These are— 

1. A stage in wliicli fever is the prominent symptom. Tliis lasts 

for about twenty-four hours. 

2. A stage in which muscular stiffness and lameness are evident. 

This usually lasts from one to two days. 

3. Recovery. This is the period during which the animal shows 

signs of improvement but still exhibits symptoms of stiffness, 

&e., before returning to normal, usually about one day. 

As a general rule the disease appears to come on very suddenly in 
the field, and the animal is well advanced in the stage of fever before 
the owner realises that it is sick. 



Plato 320. 

TiiEKifl Day Sickness.—E xr»erinieixtal Gaao of Disease. Note General 
Attitude of the Affected Beast. 


The first sign^of the sickness is a rise in, temperature, and if .the' 
animal is closely observed at this stage it will be noticed that it is not' 
quite normal. The temperature continues to rise ■ for a period of from 
twelve to twenty-four jioiirs, until it reaches a maximum of between 
106 deg. and 107 deg. Fahr. By this time the animal is more noticeably 
ill and it^has■ ceased eating and eudding. However, it,usually remains 
in a standing position, and will walk noi*mally'or at most a little' slug¬ 
gishly ' on^ being driven. In milch cows there ivS a marked diminution 
in The milk supply, and there may'even'be total .suppression. 
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If running at large the sick animal will usually leave the rest of 
the herdy seek the sliade, and stand with its head and ears drooping. 
In some cases the respiration becomes slightly accelerated and Jerky^ 
but ill many aiiinials this is not noticeable. At an early stage of the 
disease, usually at the first rise of temiierature, a discharge is noticed 
from the eyes. This is of a watery nature and,„at first is not very obvious, 
but it becomes more copious as the temperature reaches its maximum, 
and it then soinetiines contains a little pus. The arnount of this discliarge 
varies in different animals, and in some it is so pronoiineed that it runs 
down and stainsi the side of the face, whilst in others the tears drop 
only occasionally from the eyes, and they would not be noticed unless 
careful observations were made. A discharge from the nose usually 
apiiears about the same time as that from the eyes. Tliis is at first 
watery but soon becomes mucoid and stringy, and it is not unusual at 
this stage of the disease to see the animal with, strings of this mucoid 
material about 3 to 6 inches long hanging from one or both nostrils. 
This discharge usually remains clear, but in occasional cases it may 
become slightly ^pussy’’ or turbid. At the same time saliva drops freely 
from the mouth, and it may at times become frothy. 

All the changes mentioned are noticed on the first-day, and they 
represent the fi.rst or fevered stage of the sickness. .If the animal is 
running in the paddock and is not under close observation, this stage may 
not be noticed. Occasionally, and particularly in young animals, recovery 
follows after this stage, and the animals return to normal after being 
sick only one day and without showing signs of miiseular stiffness or 
lameness. 

In typical cases the second or rheiiinatie stage of the disease follows 
the febrile sta.ge, and is seen at tlie 'beginning of; tlie second day. 
Preqnently the temperature on the second morn.i.tig is down to normal, 
but it may rise again to about 104 deg, by the aftenioon. Tiie animal 
is iisually found I^dng down when this stage lias developed, and' even 
though it may be comparatively wild and resent liandling when in 
normal health, it may make no effort to move when approached. When 
the animal is lying down the head is often resting round on the side of 
the ribs, as in eases of milk fever. At this stage it is apparent that tlie 
animal is sick, and its general appearance causes alarm to the 
owner if it is his first experience with this disease. The animal has no 
desire to rise, and difficulty is usually experienced in forcing it to do 
so, but when forced to stand there may be some quivering of the muscles 
and the beast may have difficulty at first in maintaining its upright 
position. Tlie hindquarters, when affected, sway from side to side before 
they become steady. The animal may move off after standing for a 
while, but more often it has to be forced to walk, when pronounced 
lameness is obvious. This may affect either one, two, three, or all four 
legs. Usually only one or two legs are affected, and to such an extent 
that at first the animal appears to be unable to bear any weight on them. 
■When all four legs are affected the gait is very proppy and stilted. On 
walking there is little flexion of any^ of. the limbs, and the toes are 
dragged along, leaving a mark on the ground. After walking a little 
distance the gait becomes better, but there is still obvious lameness. 
When allowed to stand the legs are usually placed well under the body 
and the back may be arched, according to the number and position of 
the legs affected. The beast soon returns to the recumbent position on 
being left alone. 
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At this stage of the disease the discharge from the eyes has iisxially 
cleared up, although the hair over the side of the face may be still 
matted. However, in some cases a swelling appears around the eyes 
and the eyeballs become very prominent, due to abnormal pressure at 
the back of the eye. The nasal discharge iisuaily remains quite copious, 
and mucoid strings continually form and extend down from the nose 
before dropping oif. 

The general appearance of the animal suggests one of fullness, 
particularly in the left Hank, altliough this is by no means present to 
the same degree as in eases of hoven or bloat. In some eases gas has 
been detected under the skin, and this is most comraoiiiy seen behind 
the shoulders. There may even be a slight swelling in this area. 



Plate 321. 

Three Bay Sickness.* —'Another Experimental Case. 

Note Biseliarge from Eyes and Nose, 

The consistency' of the ftnces varies. In some cases constipation is 
present, whilst in others there may be a foul smelling diarrhoea. How¬ 
ever, in tile majority* of animals under our observation there has been 
little eliange from the normal in this respect. If the disease. is at all 
severe, there is usually a total suppression of the milk supply in dairy 
cows, and all animals will spend most of this day lying down. 

On the third day there are usually signs, of improvement, and animals 
may recommence eating and chewing their cud. The temperature is 
usually back to normal, but stiffness or lameness is still evident in one 
or more legs. It is sometimes noticed that a limb which was showing 
obvious lameness on the second, day has recovered, whilst. one of the 
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O'tlier limbs wliicli was apparently" normal previously lias developed 
lameness. Tiie nasal discharge is still present, tlioiigii now not so^ 
obvious. Towards the end o.E the third day the general condition of the- 
animal is iiiiieli improved, and usually by the fourth day the animal 
has almost • completely recovered, except that there may still be some- 
stiffness of the limbs. This, however, is not an obvious lameness, and it 
usually soon disappears. In dairy cows the milk supply tends to^ 
increase again about the third or fourth day in uncomplicated cases, and 
it is usually back to normal at the end of a week. 

The changes described are those observed in a typical case of the 
disease, and it wdll be seen that the sickness usually extends over a period, 
of three days, hence the name ‘^Hhree-day sickness.’’ 

Atypical eases are by no means uncommon, and these ma,y vary 
considerably. * In some the febrile stage may last over a period, of several 
clays, followed by recovery without any marked symptoms of lameness,, 
although the animal will do very little walking and spend most of the 
time lying down. In other eases the animal will go dow.n on the second 
clay and appear to completely lose the power of either the fore or hind 
limbs; so that ail efforts to force it to stand prove futile. This eoiiditioii 
may prevail from a week to a fortnight, and is mo^t eomraooly seen in 
dairy cows. More often the hind limbs are thus affected, and the animal 
can partially raise itself on its forelegs. 

The appetite returns after one or two days, and tlie general appear¬ 
ance becomes bright, but the animal may be down for up to a fortnight 
before it can again stand and bear any weight on its legs. Most of such 
eases recover, provided they are carefully nursed whilst on the ground,., 
but the milk supply is greatly diminished, and it may or ma,y not return, 
when tlie cow eventually is able to stand again. 

As a general rule, the mortality rate in uncomplicated cases is very 
low, being at the rate of about one to five cases per 1,()()0. In tiiose 
cases where death has occurred there is usually some other complicating 
factor, such as general poverty, undue and forced exertion, sucli as in 
travelling cattle or cows advanced in pregnancy. 



Flate 322. 

Thb®e Day 'SiOKisrEss,—^An,other Photograph^ of sam© Animal. 
Note 'Discharge'from "Eye, and. No.se. '(Experimental Case.).^ 
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Post-mortein dia-nges. 

Wiien dealli occurs in uncomplicated cases of the disease the post¬ 
mortem findings ^are not very outstanding. There may be an abnormal 
f|iiaiitity of air in tlie tissues under the skin, and generally also soin,e 
.-air may be noticed under the covering of the lungs,^ particularly at the 
borders. The lining of the wind pipe or trachea and its branches into 
the lungs may be inflamed and swollen and covered with a clear 
tenacious mucus similar to the nasal discharge prior to death. Some¬ 
times a straw-coloured fluid is found in the chest cavity, and this fluid 
may also be present in the sac around the heart. The abomasum or 
fourth stomach may be^ slightly infiarned, and there is usually some 
evidence of recent bleeding from the lining of this organ. The spleen 
may be slightly enlarged, and the gall bladder is often unduly full of 
liiiid bile. However, there is no outstanding post-mortem change which 
can be taken as definitely diagnostic of this disease. 

Treatment. 

Medical treatment in the form of drenching is not recommended in 
luneomplicated cases of this sickness, particularly so when stiffness of 
the neck muscles is evident. In such eases the animal is not able to 
swallow normally, and there is a grave danger of portion of tlie drench 
-entering the lungs and giving rise to pneumonia. Several cases have come 
before our notice in which animals have recovered from three-day sick¬ 
ness, but suhsequently died of pneumonia as a result of being drenched. 

Provided the sick animals are well looked after and are placed in a 
shaded and protected position so that they will not be knocked about by 
•other animals, and arti protected from extreme climatic conditions, an 
iineventfid rocovery^ takevS };>lace in a few days. It must be borne in 
mind tiiat many sick animals cannot travel for water, and those that 
can are not in a fit state to enter a waterhole to drink; consequently, it 
is essentml that an adequate supply of wafer should be made available 
to the animals at all stages of tlie sickness. Potassium nitrate at the rate 
of 1 oz. to each 4 gallons should be added to this water when the animals 
are in the fevered stage of the disease. 

When an animal becomes cast and remains down for several days, 
it should be made comfortable by the provision of an adequate quantity 
of bedding. It should be turned over f rom one side to the other at least 
twice a day. The affected limbs should also be fomented by the applica¬ 
tion of rugs which have been steeped in hot water and then wrung out. 
Pollowing this the limbs should be well massaged, working from the 
fetlocks towards the body. 

Prevention and Control. 

Although there is no evidence to indicate that the disease is 
contagious, it is advisable to isolate the sick animals, 'particularly so 
when only a few cases of disease have occurred. ■ 

Sick animals or those that'have, recently recovered should not be 
travelled, as tliis may lead to the spreading of the disease. 

However, as the infection is pimbahly also spread by winged insects, 
it is not possible to confine it to any specified areaiS by quarantine 
measures. Nevertheless, owners are advised not to allow' cattle' from 
known infected holdings on to their property, for such animals may act^ 
as a, reservoir, from which the 'disease' will become 'established. 




f lNSETTLED weather prevailed during the month of November^ 
^ storms yielding over an inch of rain being received at nnmy 
centres. Uiifortnnatelj, tlie falls have not been general, ancb following 
on a long dry period, are totally insufficient to promote plant growth 
or greatly revive pastures. "Where heavier rains have been received 
it will be possible to proceed with the sowing of summer crops such as 
maize, sorghum, peanuts, and general fodder crops, but even in such 
favoured areas further rains will be required in the near future to 
maintain growth. A large area of land has bc^en prepared for BTUiimer 
sowings, awaiting favourable conditions, as farmers ar(^ partieiihirly 
anxious to replenish their fodder reserves as well as to provide for 
present urgent requirements. 

WHEAT. 

* 

Harvesting was prafetieally finalised by the end of NovembexTy 

ripening being accelerated by the dry seasonal conditions. Although 
the aggregate yield ■will he below average, the quality of the grain is 
excellent, a high proportion being suitable for seed purposes. Some 
excellent yields are reported from individual areas, where early fallow¬ 
ing was practised in order to conserve moisture resulting from summer 
rains. The large area hurriedly prepared towards sowing time, 
together "with that sown principally for feed, results in considerably 
lowering the State’s average yield per acre. This is particularly notice¬ 
able during a period of under-average rainfall. 

In the Dawson Valley and Callide districts, where a small area is 
placed under wheat, the resultant yield has been very satisfactory 
despite the low rainfall received during the growing period of the crop. 
On the Downs many crops have been cut with the binder in order to 
conserve straw. This draws attention to the fact that during the 
present season many farmers would have received a higher return by 
marketing their crops as hay or chaff. Owing to the partial failure 
experienced by many growers, the cultivation of wheat as a summer 
crop has been suggested. Although accurate experimental work has 
not been carried out in this direction, it is known that individual farmers 
have raised satisfactory crops from November and December sowings, 
and also from self-sown areas where the grain has been broadcast by 
storms. However, summer sowings cannot be recommended owing to 
the risk of severe rust infestation reducing yields to an unprofitable 
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level. Growers attempting summer wheat sowing are therefore advised 
to give the land an adequate preparation, and to sow rust-resistant 
varieties such as Three Seas not later than December, as ripening will 
naturally be retarded with the approach of cooler -weather. 

COTTON. 

The desire for good general planting rains during November has 
tiiifortiinateiy not been fulfilled, and several important cotton areas 
are still awaiting sufBeient moisture to allow of planting. Scattered 
storm rains, however, have fallen over a considerable portion of the 
cotton belt in sufficient quantities to allow of planting. These areas 
include the Lockyer and Brisbane Valley, the South Burnett, and 
portions of the Upper Burnett and the Oallide. 

Although the general planting will be late, from previous experi¬ 
ence there appears to be no reason why profitable yields should not 
be obtained, for it has been noticed in past years that later plantings, 
instead of being somewhat restricted in their earlier growth, develop 
at a quicker rate than do earlier-planted crops. 

Seed distribution is still being carried out, and to the 13th Novem¬ 
ber sufficient to plant 57,310 acres has been allotted, and it is anticipated 
that this season's plantings will be about the same as last year. 

SUGAR. 

Dry conditions tliroughout November have seriously retarded the 
crop in the far North, tliough. timely rains have now relieved the 
position. 

In the central and southern districts light but beneficial storms 
have improved growing conditions markedly, and the crop prospects 
in those aixnis ai’o now reasonably good. 

Several mills have completed tlieir harvest, and all report a gener¬ 
ally satisfactory season. 


AN EFFECTIVE GATE STOP. 



All effective and easily-operating gate stop can be made from an old rabbit trap. 
First remove tlic Jaws, jhate and cross-piece of the trap, then drill two holes in the 
bottom-piece. Bolt the trap firmly on , to a block of wood fixed in the ground in 
front of the gate in the open position. Place it high enough to catch the bottom 
of the gate about half an inch. To release, press the spring down with yonr foot 
and pull the gate forward., Instead of the two bolts, iron staples will hold the trap 
in place on the block. 



CITRUS CULTURE IN QUEEN8Li\ND. 

R. L. FREST, Instructor in Fruit Culture. 

/^ITEUS-GROWING in Queensland has been jnainly eonfiraxl to tlie 
^ coastal belt, altliough in recent years it has extended, inland to 
areas of lower rainfall, where suitable water for irrigation purposes is 
available. 

The material success of a eominereial citrus orchard depends in a 
large degree on the location, site, climate, and soil conditions. In the 
.most suitable coastal areas growth is generally more^ vigorous than in 
inland districts, but, aided by irrigation, districts with a low rainfall 
produce a firmer fruit of better appearance and texture, A great deal 
depends on a regular supply of moisture to develop the full flavour of 
the fruit, which is not attainable under excess or a fluctuating quantity. 


Citrus trees thrive and ,produce good fruit on a rather wide range 
of soil types, such as red volcanic loams, loams, sandy loams, and sandy 
soils, providing they are well drained. Although the chemical properties 
are of gi^eat importance, the suitability of citrus soils depends more on 
the physical properties of the soil. Chief among the physical character¬ 
istics are porosity and thorough aeration, coupled, if possible, with depth, 
to permit perfect drainage. 

Shallow soils overJying retentive clays or rock, are improperly 
drained and must be classed as unsuitable. Soils of a sandy nature 
overlying gravelly washes drain too freely as a rule, and are also undesir¬ 
able. Deep, sandy loams/sandy soils, and deep loams, overlying well- 
drained subsoils, can be classed ^s citrus soils. 

The most desirable citrus soils are alluvials, deep loams, and sandy 
loams, overlying a porous subsoil, which in turn overlies a gravelly wash. 

Tery fertile soils that induce an extremely heavy growth of wood 
and foliage are apt to be objectionable, because these results are not 
always conducive to the production of the best crops, nor of fruit of 
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tlie best quality and appearance. It is a fact fully supported by 
experience tbat tlie well-drained warm soils preserve tke best balance 
between the vegetative growth of the trees and fruit production. Suela 
soils are usually represented' by the lighter types, as heavy types are 
likel^T- to lack adequate drainage. 

In addition to the type "as indicated hy the surface soil, the subsoil 
is of very great importance, .even greater than the surface soil. The 
surface may give every indication of being a good citrus soil, and yet 
the subsoil be of such a character as to make'it quite' impossible for the 
eonimereial prodiietion of citrus fruits. For instance, a shallow stratum 
of soil overlying rock produces a soil condition entirely imsuited for 
orchard purposes. Under the'most favourable soil moisture conditions 
an: orchard planted on such a.soil may do well, but it is likely to suffer 
in times of drought because the reserve of soil moisture is very limited, 
and in times of excessive rains difficulties resulting from poor drainage 
are likely to occur. 

The nature of the surface soil can be modified ,by the way in wliieli 
it is handled, but the subsoil admits of only slight modification by 
ordinary means, except perhaps by underground drainage, which is 
generally too costly. If the subsoil is gravelly and over-porous, the trees 
are likely to feel severely the effects of even a moderate drought, while the 
other extreme, a heavy clay sub-soil, is very likely to be badly drained. 
In a badly-draiiied, heavy clay subsoil the roots in periods of excessive 
rainfall decay, and tlie top of the tree commences to die back. Therefore, 
a soil of tills type must be thoroughly dimined, yet not over-drained so 
as to cause tlie trees to suffer in dry weather. It should be reasonably 
fertile, and well supplied with humus, otherwdse its physical condition 
will ([uickly det(vrioratc, and it will be easilj^ affected by drought and the 
fertility will be impaired. 

Location. 

In selecting the orchard site, aspect should be well considered. 
Citrus trees thrive in a frost-free, well-sheltered, warm situation. In 
districts where the prevailing winds are such as to interfere with the 
normal tree growth, belts of standing timber or scrub should always be 
retained as a protection to the orchard. In inland areas where timber 
is scarce artificial shelter belts should he planted. 

The site should be an area of unbroken, nearly level, or gently 
sloping land. Steep hillsides should he avoided, as, in addition to the 
danger of sustaining irreparable losses by soil erosion, the costs of 
general orchard practices are high. Most centres along the coastal belt 
are fre^ from damaging frosts. In the Burnett d'istrict, however, ^ this 
is not the case, and on occasions low temperatures have occurred, causing 
injury to lemons, and, in one or two eases, severe' damage to young 
citrus trees. In such districts, care should be exercised to avoid hollows 
and low areas where, frosts are likely to be experienced. , 

Varieties. 

A wide range of'varieties of citrus trees has been catalogued, many 
of which are not worthy of space in the orchard. When making com-' 
mereial plantings it is advisable to confine the selection of varieties to 
the narrowest limits. Productivity and market demands are the essential 
requirements to be kept in view, and these can only be obtained by 
confining attention'to the variety or a few, varieties of recognise,d, merit 
best: adapted tO'the district or locality in which they are'to be planted. , ' 
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Plate 324. 
Jaffa Orange. 



Plate 325. 

Jaffa Orange. Cross-section. 
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The Mechanical Thoroughbred i 



DIAMOND—T TRUCK 

For thirty years the Diamojid-T factory has specialised in the manufactxire of transport 
vehicles. Every constructional detail is oversize and over strength. In every casting, 
forging, and mechanical part the highest quality of material and thirty years' experience 
of the world’s finest engineers are combined, resulting in the production of what are 
unquestionably the WORLD’S FINEST TRUCKS. Models 2, 2i, and 3 tons with varying 
wheel bases and both standard and dual range rear axles. 

OVERLAND LIMITED 


WicIcKam St,,. Valley, Brisbane 


(Also at Townsville) 


Fbones; B2201.3 


100%—AUSTRALIAN MADE—100% 

LYSAGHT’S 








WIRE NETTING 
FENCING WIRE 
BARBED WIRE 

As supplied to the Queemlmnd Commmeni 


QUALITY GUARANTEED 

Our Netting and other Products are toown 
throughout the Commonwealth of Australia as of 
the Highest Standard. See our Brandon every 
Roll of Netting and every Coil of Wire, 

Lysaght Brothers & Co. Limited 

Head Office: Scottish House, 17-19 Bridge St., Sydney 

Works: Parramatta River 

' Brisbane Agents: Gibbs, Bright fi? Co., Wharf St., Brisbane 
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Have you learnt any lesson 
from your experiences 
during a drought? If so, 
are you interested in 

' 'FODDER 
CONSERVATION 

(Silage) and the growing 
of 

FODDER 

CROPS? 

If you are, get into imme¬ 
diate communication with 
the Department of Agri¬ 
culture and Stock, Bris¬ 
bane, and ask' for advice, 
information, and, if neces¬ 
sary, practical demonstra¬ 
tions. 

E. GRAHAM, 

;Under' Secretary, ' • t 
Department of 
Agriculture and Stock. 


SUN ROW.—Single How Visible 

£ 

Maize 

s. 

d. 

Planter—^with Seed Hopper, 

only 0 

15 

0 

Fitted with Fertilizer Hoppers 

.. 8 

10 

0 



£ s. d. 

SUNSET.—Cotton and Maize Planter, 
suitable for either Cotton or Maize 7 0 0 

If with Fertilizer Hopper .. .* 8 15 0 

All PRICES F.O.B. or F.O.R. BRISBANE 

AE the above machines will plant at the various 
distances required, and plates can be supplied 
for various other seeds at a small extra cost. 

Terms.—Half Cash, balance 12 months, or less 
a discount of 2i per cent for all Cash on 
delivery, or more liberal terms can be had 
at a small extra cost. 

For further particulars of these and all other Lines 

, of Farm Implements, see the Local Agent or 

write— 

H. V. McKay Massey 
Harris (Qld.)Pty. Lta 

(SUNSHINE SECTION) 

1 IS-124 -Stanley Street, South Brlsban®. 

Hease note address carefully and mention this 
paper when writing. 
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date 32G. 

Valencia Late Orange. 
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Oranges. 

Washington Navel. —Form, somewhat rounded, tapering towai-ds the 
apex; size, large; navel marking at blossom end; base rounded, somewhat 
flattened, and frequently creased; sections, from nine to eleven, well- 
defined; flesh, rather coarse; juice sacks rather large; juice plentiful5 
flavour rich, vinous; quality excellent. , 



Plate 328. 
Joppa Orange. 


Valencia Laie. —Form,, roimd or oval; size, xiiediiim to iiirge; apex 
rounded, flattened, scarred; baKse sinootli, rounded; juice ahiindant 
sections clearly marked, nine or more; flavour rich, vinous; quality excel¬ 
lent; seeds few (six), large, plump, and oval. 

Joppa .,—Form slightly rounded, oblong; base rounded, somewhat 
fiat; sections, from ten to eleven, well defined, fairly regular; flesh fine¬ 
grained; flavour rich, vinous; seeds^ about nine, short, rounded, and 
plump, 

^ Jaffa. —Form, long oval; size, large; skin, smooth, hut coarse and 
thick at stem end; colour light yellow; flesh, fine, rich, and juicy, with 
little, rag; sections,,.from'ten tO" eleven, regular; practically seedless, 

' Siletta.—WoTxn rounded.; medium firm,; pale 'Orange colour; rind 
'smooth, fairly thin,,;' flesh'.fine;,'.juice of,good flavour; seeds 'very few,, 
divisions regular; season,'Oarly.''. ,,.l' 

Mandarins. 

Beemty of &len Beireaf, —Porm oblate, flattened; sections showing 
through rind; size medium; rind smooth, glossy, very thin; sections, 
ten or more, clearly defined; rag almost entirely lacking; juice plentiful;' 
flavour'distinct' rich) , vinoua.yacidity;nnd well blehded;.' seeds 

'few, small. 
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Plate 329. 

Beauty of Gion Betreat Mandarin. 




'Plate 330, 



Beauty of Glen Betreat Mandarin* Cross-section. 
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■Emperor Manasurin. 
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Plate 333. 
Scarlet Mandarin. 
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Empmor (Emperor of Canton ).—Form roundis'lij iatteiied at 
ends; skin yellow in colour, brittle, medium to tMck; parts readily from 
fruit ; size, medium to large; rag plentiful; flavour good ; seeds, few. 

Scarlet—Form oblate, flattened; size, medium; rind rougli, tliin, 
rick reddisli-orange colour, more or less detacbed from flesb; 
distinct fibrous network between skin and pulp; flesh, dark orange 
colour; juice plentiful, sweet flavour; seeds numerous. 

Grapefruit. 

Marshes Seedless .—Form oblate, roundish; colour, pale lemon- 
yellow; medium thick rind, smooth; sections, thirteen, regular; juice 
sacks, small; flesh, greyish green; flavour, good, bitter principle not very 
marked, acidity and sweetness good; seeds, from two to six, or none, 
large and plump. 



Hate 335. 

Marsh Grape Fruit. 


' A pink-fleshed form of'Marshes Seedless, being a bud-, 

sport of a Marsh dree; usually typical, of'Marsh % Seedless except for 
pinkish flesh.,, ^ 

Dwcm.---“Form oblate; colour^ pale lemon yellow; rind smooth; 
sections, fourteen; large; bitter principle marked; acidity afid: 

sweetness good; quality very good ; seeds, plump, blunt, not 

mnged. Duncan is a variety of superior quality. The large juice sacs 
make it possible to easily remoye thg the sections. 

Form oblate; stem small; colpur pale yellow; rind smooth; 
sections thirteen, large; bitter principle strongly marked; flesh pinkish; 
acidity and sweetness good; seeds fifty-eight, large, plump, wedge-shaped 
:orirf,egiriar; season early. ' 
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Mate 336. 

Cross-section of Mardi S^dless Grape Fruit 



Plato 337. 

Duncan Grape Fruit. 



BuneAH' Grape' Fruit., ’ Croaa-seetiou. 
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Hate 339. 

Thompson Grape Fruit, 



Plate 340. 

Imperial Grape Fruit, 
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Lemons, 

Villa Franca.—Fovm, oval oblong; size, meclram to large; apex, 
pointed blunt, abrupt, about half in. long; base rounded; segments not 
distinctly marked; rind smooth; sections, eleven, well-defined and 
regular; juice colourless, abundant; flavour good; seeds, thirty, medium 
size, oval, pointtul; tree has few thorns, is a good growei’, and very 
productive, tending to summer fruits. 



Plate 341. 

Villa Franca Lemon. 


Lisbon.' —Form oblong; size, medium; apex nippled; base soraowliat 
iieeked; rind fairly smooth; sweet; sections, from tea,,to eleven, rogiilarj 
small; juice abundant,; flavour.excellent; seeds, from one to five, usually 
,al;K)Tti;ve,'oval/, This'variety is a strong .grower,',prolifi(?, 'thorny, and^ 
well-covered with foliage. 

Form oblong, pointed' at both ends;, size naedium ; apex, 
ni'ppled; nipple'smallund:rather pointed; rind smooth;'sweet; sectioxtS;.'^'','' 
seven to ten, .regular.;' juieO’abundant,; flavour'excellent; the , tree'"is'" 
thornless, dwarf in habit, and fruit keeps-'well.. '.. 

Eureka.—'Wotm, oblong; me medium; apex nippled, small and 
abrupt; base slightly tapered, frequency oblique; rind smooth; sweet; 
sections, ten, well-defined .and „regular;; juice abundant; flavour excel-, 
lent'; .seeds present, mostly abortive, elongated,;'s.omewhat wedge-s.hap.ed, 
"and s'malL , 
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Plate 342. 
Lisbon L»emon. 


Stocks. 

A good root stock requires to make a good [yhysical iinipn witli 
tlie scion, to produce a long-lived tree resistant to disease, to assist 
tile production of quality fruit with iong-lianging habits fi*ovn the first 
year of bearing, to be resistant to cold, and to be adapted to tlic 
particular soils on which the planting is to be made. 

In Queensland the majority of citims plantings have been made on 
either seedling sweet orange or rough lemon root stocks. Tlu‘, sour 
orange stock, although reputed to be somewhat hardier than the two 
"former,;'has not'been used'to any'ginat extent,' perhaps on account of 
its. somewhat slower growth. 

V 'The seedling otwpe'is an■■ excellent stock on wbieli to work 

;,oranges';and mandarins, and even "lemons give satisfaction when phi'iited 
o'n perfectly-drained soils. Trees worked on orange' stocks make, a good 
',bud union, and ,are thrifty and; symmetrical; also the iniit iirodiieed ia 
of good quality and fine'texture. Is, however, susceptible tO' collar 
rot, .and should mot planted, in low., and ^ clayey'Soils where water is 
likely to lie for any period. 'Sweet orange stocks'should be budded high',^ 
as the' bud union' is considered to be ■ the weak, .point ,iii 'relation to 'its 
susceptibility to collar rot. 
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Tlie rough like the sour orange, is reputed'to be more or 

less resist^ant tO' collar rot, althougli some authorities eoiiteiid that this 
is not so. Altlioiigli lemon roots show a wide variation, most trees 
worked on- this stock have a well-distributed rooting system. The rough 
lenioii induces a rapid growth on scions top-worked on to it, a tall 
iipriglit type of growth usually being produced. First crop fruits art3 
usually tliiek-skinned, deficient in juice and flavour, and poor hangers 
compared with fruits grown on' sw^eet or sour orange stocks of ec|iial age. 
E'ough lemon stock is used on account of its resistance to collar rot, 
although this partial immunity is not as great as is generally believed. 
When planted too deeply, or when planted on clayey soils, t.rees budded 
on rough lemon stock frecpiently develop collar rot. 

Sour Ormige.—With the exception of Trifoliate, the sour orange is 
credited with being tlie hardiest of stocks, and is used to some extent in 
the Soiitliern States. It is usually a good rooter, and peiietrate>s well into 
the soil. Trees on this stock usually suffer less in periods of drought tiiaii 
trees growing under identical conditions on rough lemon stocks. This 
stock is also resistant to the attack of collar rot and allied forms of 
gum diseases. The sour orange is, however, susceptible to scab, wiiicli 
is frequently a drawback in the production of stocks for budding. 

Propagation, 

Only siM‘d from clean healthy and vigorous seedlings of known 
perf<)rmaiu*(‘ slioiild be sown in the seed bed. When large enotigh (about 
six iiudies high) the young seedlings are planted out in nursery rows at 
distanc(.ss of up to twelve indies apart, the rows lieing about three feet 
aiau’t, Wluvu the stocks luive attained a diameter of souub th ree-eigliths of 
an iueli at tlu' base and have the sap flowing freely, they ma}’- be fiudded. 
Tn Qm^eiislaud this operation is usually |>erformed during the sjiring or 
autumn, Imt it may be continued as long as the sap in tlie stock is flowing 
fi'ccrly. 

Wlum tiny stock is rcaidy to receive the bud, a x>crpendicular cut is 
inade in the liark at or near the base. The cut slioiilcl be from one to one 
and a-baif indies in length, and in depth through the liark to the 
cambium ]aye!\ The. cut slionld preferably be made on the south side 
of the tree, as on that side tlie bud "vvin not be so readily dried out by 
the sun. Another cut is then made horizontally aeims the top of the 
perpendienlar one, so that the two together appear thus— 

Budwuod should tx^ taken only from selected trees wliich are healthy 
and vigorous and noted for their consistent production of heavy crops 
of quality fruit. Budwood should be welbroimded, mature wood, about 
one-quarter to''tliree-eightliB inches in thickness, anduot more than; one 
year old. Before, the buds are cut from the Imd-stitik the leaves' are 
trimmed off so' that a'piece of the'deaf-stalk or petiole is left in each 
case; the bud can tlius beqnore easily handled after cutting. 

The bud may be cut off the stick either from above or belqw^ the 
bud, but the generak practice is from below the bud upwards, com¬ 
mencing about half an inch below the bud and ending nboixt half' an inch 
above./'Thtv cut must be made■ with -a sharp thin-bladed knife, and be 
just .deep enough to remove a'very thin layer of wood.''Tn,'the'absence' 
'of thorAs'the xvood 'may'be carefully removed from behind 'the; bud, care 
"being taken.notdo damage the .bud. 
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Great Oaks From Little Acorns Grow 

It is from Just such small beginnings that a Savings Bank Account will grow into 
a .substantial .possession. The habit of Thrift is not hard to acquire, and once begun, 
leads to security. No matter how little you can afford to put by weekly, commence! 
at once. You will be agreeably astonished to note how soon the “ mickles ” become 
a “ miickle.’' It is a happy and a safe condition, to have “ money in the bank,” and 
the opportunity is conveniently at hand. Not only by hundreds of Branches, but through 
practically a!! Post Offices and many private agencies, the Commonwealth Savings Bank 
service Is made available in all Australian districts—-in your district. 

(dbiionwcaltb 8avmg$®ankof Hustralia 

(Guaranteed by the Commenwealtli Gowernment) 


How Much 


nr». 

1 me 


Write 07 Cali for informati n 
about our Service. 


can you afford to give to your 
neiglibour^s affairs? Just as much 
as he can afford to give to yours. 
Appoint the PUBLIC CURATOR 
Executor and Trustee of your 
Will and be sure your estate will 
get all the attention it requires. 

267-269 Edward Street 
BR SBANE 
and Eoery Cier^t of Pe*ty Sessions, 


The Public Curator 



O oHihe FARMif 


. works'-DARP.A. 

E-Creek street,' 

, BRISBANE. 


BRAND, 


Growers kindly note— 

We sell you MacMue 
Gleaned, Graded, Tested, 
and True to Name Seeds 

Owr Advice— 

PLANT THE BEST 

Write us or * Phone 17S 

Walsh & Co.l^ 

SEED SPE CIA LISTS 
Bell St. - - ■ Toowoomba 


Walsh's 

Selected 

Farm 

Seeds 


Binlcl permaaently against fire, weather, and rot, 
Dur PKEE BOOKLET—** Oonerete ; Its Uses on 
the Farm ^ ^—contains interesting and helpful 
infomiation for farmers. Write for a copy* 
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Ask (or Hdtf-^arly. Quarterly:dnd Monthly Rates; and 
For our other Idbles and further information. 


DETACH THIS COUPON AND MAIL IT TO-DAY. 


TO THE INSIIEANCB COMMISSIONEE, INSURANCE HOUSE, 

pear Sir,7-Please forward your Proposal Form for 
showiitg premiuin payable. My age Next Birthday will be .....years. 

I would like to draw the Insurance on reaching tha age of.. 
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Tlie bud is then■ inserted down and under , the bark of the stock, 
wliere the T cut lias been made, by raising tlie bark with the building 
knife. In order to bring the bud and stock into close contact are 
then bound tightly together with a ralBa tie.' In from two to ^ three 
weeks the bud, if it remains green, will ha-ve ^Haken”—that is to say, 
it wn’ll have united with the stock. The tie may then be cut, and the 
head of the stock shortened back. Later, when the hud has made good 
growth and is strong enough to support itself, the liead is removed 
altogether. The young tree should then be staked. 



Plato 344, 

Well’plaiuied Navel Orcliard, Nino Months Planted. 


Planting, 

The two main systems for xdanting citrus trees are respectively 
the square, and the hexagonal or septuple. In Queensland the square 
system is more generally adopted. It is by far the most common of 
all systems of planting, and the ease with which a field can be laid out 
is greatly in its favour. The rows of .trees intersect at right' angles,,, 
so that cultivation may be carried out in either direction, 

, In the hexagonal or septuple system.' six trees are 'set ■ equidistant 
from a seventh placed in the centre, 'the basis of the system ,'bemg 'a 
circle. By this method approximately 15 per cent, more'trees are 'planted ^ 
to the acre than with the square system.''' 

Citrus trees require plenty of room for growth and cultivation. The 
mistake of close planting has generally been a common one. In the drier 
areas, where the application of water can be controlled, plantings should 
be made at least 3G feet apart. This distance, of course, may be varied 
slightly according to soil and climatic conditions, but it should never 
,'be'dass^thah;25;''feet.v 
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Tlie following table gives the approximate numbers of trees to tiie 
acre when planted at distances from 25 to 30 feet apart on the square 
and hexagonal systems respectively:— 

Bistanee 
Apart. 

25 feet 

26 feet 

27 feet 

28 feet 

29 feet 
:30 feet 


X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X’ 

X 

X 

X 

X 

X 


Plate 345, 
Square System. 
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. 'Platem ' 

Braagoaai et Septuple S^tte. 
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In order to calculate the number of trees required per acre when 
planting on the square system, multiply together the distances apart 
in feet, and divide the result into 43,560, the number of square feet in 
an acre. When planting on the hexagonal system about 15 per cent, 
more trees than this number will be required. 



Plat© 847. 

Wcll-plamied Lemon Orchard. Twelve Months Planted. 

The first essential in planting an orchard is to plough the land 
thoroughly and sub-soil it, always, however, avoiding bringing the sub¬ 
soil to the surface. This can be done by ploughing a furrow in the usual 
way, followed by a sub-soiler to loosen up the bottom of the furrow 
before the next sod is turned. Ploughing should be followed by 
liarrowing, working down, and grading. 

Having determined the distance apart at which the trees are to be 
planted, the first step is to measure the longest side of the proposed 
orchard and use it as a base line. This should be measured from at least 
30 feet inside each boundary in order to leave ample headlands for 
turning purposes. 

The base line is best pegged out by a length of fencing wire fitted 
with rings at each end, and with small buttons of solder fixed at distances 
along its length corresponding with the distance apart the trees are to 
be planted. When the base line is struck and the wire drawn taut, pegs 
should be driven into the ground at the buttons on the wire. 

The simplest way to lay out a right angle accurately is by the 
3 —4—5 method. . , ' 

With a box tape from the desired point “A” measure along the 
base line a distance of 15 feet, and insert a peg “P.” Then, by holding 
the ring of the tape at “A” an^ the 45 feet mark at “P,” and going in 
the desired direction drawing both parts of the tape tauc at the 20 feet 
mark, the line at right angles “AK” will be found. When this right 
angle line is found, it should be similarly pegged. The pegging of 
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tlie square is tlieii. easily eoaipletedj and from it the-rows for the whole 
iireliard can he determined. 



Plate 3JS. 

The 3-4*5 Method of Laying Out a Right Angle. 


In planting on the septuple system, lay oh: and stake the base line 
as desmdbed for planting on tlie >sqiiare. Set off the two vside lines at 
right angles, hut instead of placing the stakes at the same distance 
apart as those on the base line, they should only })e -866 of th(} distanee 
•on the side lines, so that if the stakes are 30 feet apart on tin; base liii(‘, 
the |>egs on the side' line will be as nearly as possible 26 ftad: a pari, 
Next place a mark 15 feet from one end of tln‘ plai'iting wire, and 
stretcli it across lietween tlie stakes on the siele lines and pjirallel to the 
liase line. 



Plan for Laying Out an Orcliard on the Hexagonal or Septuple System. 

, - ^ The' base row has' already been staked 30' feet apart. ' On the second 
TOW, CO, bring the 15 feet mark'on the planting'wire to the. point 0''; 
this will'then bring 'each' mark -on'the wire''midway''between the stakes^ 
on the base line, and stake. ; For''the''third ro'w, stretch the wire ihll 
length between E and F, with the. end of ^ the wire at E. The' marks on 
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l:lie wire Arill theR 'eorrespoiitl witii, those on. the base line. For tlie 
.fourth row, carry on as in the ease of the second row, and so on. 

To ensure that tlie young trees are placed exactly in the position' 
occupied by the pegs, a planting board will be found useful, and is 
eaKsily constructed. A board some four or five feet in length, four o'r 
five inches in width and one inch'thick, is used, and a notch is 

cut in the centre, and a similar notch at each end. 

^ PLANTINGy N ^ BOARD 

Plate 350. 

In use, the centre notch is placed against tlie peg denoting the 
position of the tree, and pegs are driven in at the notches at either end 
of the board. The board and tree peg are removed, leaving the latter 
two pegs in place. The hole to receive the tree is then dug. The 
board is then brought into use again, being fixed as before at the ordinary 
soil level between the two remaining pegs. The tree is then placed in 
the hole at the centre notch in the board, taking the position formerly 
oceupied by the tree peg, and the soil filled in. 



Plato 351. 

One-year-old 'Valencia, Late Planting. ■ Note tlie' pai)er collars to i)revent' 
sunburning the trunks. 

IFro'Hi photograph hp Clarice PoweU in " The CnUnrc of the Orange and Allied Fruits/^ 

The 'planting board serves another 'p'urpose'in that it ensures 
planting the tree at the proper depth. ■ The,correct depth at which., to 
plant'the'tree is the depth it was grown in the nursery; theunark can 
usually he distinguished on the tree. The union of the stock and scion is 
always a *weak spot in a tree and liable to attack frewn fungus diseases ; 
it shO'Uld, therefore, be kept above the level of the soil. When using 
:, tfie'" planting:'board, the ''union,,, if kept level or- slightlyabove' the'Top', of-' 
tbe;l>oard, will,; ensure'the tree not'.being^ planted'too^: deeply. ' 
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la digging the holes for the trees, the surface soil should be taken 
out and kept on one side. The subsoil at the bottom of the holes slioiild. 
be finely broken up. Provided the orchai'd has been properly prepared, 
there is no need to dig deep holes j so long as they are large enough to^ 
space the roots without cramping they will serve the purpose. A littlcr 
■ top soil may be returned to form a small mound at the bottom of the- 
hole. The roots, which should be carefully washed and trimmed, siioiikl 
be spaced as evenly as possible, and with a do\vnward and. outward 
slope of from 40 to 45 degrees. The spaces are then filled with fine- 
soil, and pressed firmly, water being applied and allowed to soak in 
before the hole is completely refilled with soil Where there is a dang‘e.r' 
of the trees being scalded by the sun, they should be protected by 
cylinders of paper placed aimuid the trunks. 

The season for planting will be determined by location and local 
circumstances. Where low temperatures are e,xperienced, July or early 
August planting is preferable to autumn, but where there is no danger’ 
of frost injury, autumn planting is satisfactory, as it enables tlie trees, 
to obtain a roothold earlier, thereby materially assisting the early spring: 
growth.' 

[to be continued.] 

RHUBARB-GROWING. 

H. J. FREEMAN, Senior Instructor in Fruit Culture. 

D HUB ARB is indigenous to eastern Asia. It belongs to the buckwheat 

family, Polygonaeem, and is a highly popular iierbaceoiis perennial 
T,iie suceiilcnt stems fire used for sauce, in pies, and take the place of 
stewed fruits in many dessert courses. 

Climatic Eequiremeiats. 

Temperate to subtropical. Oeeasional frosts during the winter do not 
damage the rooting system. 

Soil. 

Deep, rich sandy loams provide ideal conditions for rhubarb, which,, 
however, may be grown successfully on all types of soil once such soil 
has been properly conditioned. 

The large succulent stems require an enormous amount of soil 
moisture, so that irrigation is especially valuable for this crop. 

The earliest marketings usually command the best prices, and warm 
soils gently sloping to the east are desirable when earliness is such an 
; ' important factor. 

Propagation. 

, The plants are readily propagated from seed sown under cover or 
' in tlie open, but as only a small percentage of the plants produced in this. 

,'; way vare true to type, the system should not be generally practised. Root 
division is,the method ordinarily employe4.,apd'a piece of root containing 
a strong eye will grow, and under favourable conditions produce a good 
plant in one'Season. . 

In the colder districts gardeners often force a crop by lifting the 
roots from an old bed during the late autumn, planting good eyes in hot 
beds or under specially constructed cover, forcing throughout the winter, 
and planting these well-established plants in the spring. 
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Planting. 

Spring planting is always prefera.ble, and as eaii,v as possible, for 
the plants need the entire growing season for their Ml clevelopiiieiit. 
"The usual distances for planting are 3 ft. x 3 ft. or 4 ft. x 3 ft.' apart, 
and the roots are covered with several inches of soil. 

^ Wilson’s Biiby, Sydney Crimson^ and Victoria Giant are excellent 
varieties. 

Fertilizing. 

When fertilizing rhubarb, the grower should consider the following 
■facts:— 

1. The plant luxuriates in soils abounding in vegetable matter 
•(Imiiuis). 

2. Large stalks usually count for better prices. 

3. The earliest pullings are in most demand. 

4. The crop of any given year depends largely upon the care of 
the plants during the preceding year. 

Stable manure is especially valuable because it supplies liumus, 
conserves moisture, and furnislies plant food. Some growers use up to 
*25 tons of stable manure per acre, and the general opinion seems to point 
to autumn being the best time for application. 

Fertilizer made up on a 6-10-10 formula and applied at the rate 
of 1,000 Ih. per acre is recommended. 

With proper care plantations will produce for a number of years, 
but it is a mistake to maintain them once the stalks become materially 
•smaller. 

It is doubtful if the best profits can be realised in plantings over four 
years old. 

Cultivation. 

Thorough tillage throughout the season is highly important. Enor¬ 
mous quantities of water are used by the large leaves and succulent stems, 
and conservation of moisture is urgent. 

At the first operation in spring the mulch of manure slionld be 
worked into the soil. Subsequent tillage should he frequent, but not 
too deep. Some hand weeding is necessary to keep the fields entixiy free 
from weeds. The seed stalks, which generally appear on a small percen¬ 
tage of the plants, should he broken off. 

Marketing. 

Harvesting begins as soon as the, stalks have, attained "a length"' 
sufficient to satisfy the market concerned. The largest stalks are pulled, 
no attention being paid to the smaller ones, although the smaller ones 
are far miore tender for midsummer use. The second and third year 
usually provide the heaviest harvest, and harvesting in any year should 
not continue until the plants are largely exhausted. Ehubarb is essen¬ 
tially a late spring and early summer crop. 

Ordinarily the season of marketing lasts for from twn to three 
months. From two to eight stalks are tied in a bunch, and the use- 
of either blue or red tape for tying greatly adds to the attractiveness of 
the product* The leaves of this plant are definitely not edible. 
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FRUIT MARKETING NOTES. 

JAS. H. (fREGOEY, Instructor in ifniit and Packing. 

Present i^riees are not a true indication of the returns to be expiMbecl 
at this pe.riod of the year. During the i)ast luonth stornis have afforded 
some relief from the prolonged dry spell, hut notwiilLstanciing this, fruit, 
is still being marketed under drought conditions. It is tlierefoia' to he 
expected that prices for all fruits and vegetables will be subject to sliarp 
fiiietuations. 

Stone fruits are now on the market in quantities. Early cooking; 
apples ha.ve made their appearance, while early peachi's from Stantlioriie 
are also obtainable. Pineapples are still scarce. 

Prices on Interstate and Brisbane markets during the last week of 
November were:— 

Fapaws. 

Only mediiUE sup]dies wc're available in Bris])aiie, wlu^re prices :for 
local fruit, ranged from 2s 3d. to 4s 6d. per bushel, and for Yarwun and 
Guiialda fruit from 5s. to 6s. 6d. per bushel and from 9s. to lOs. ])e:r 
t;ropieal fruit case. In Sydney prices were from 8s. to 15s, a tropical 
case, and in Melbourne from 10s. to 16s. 

Mangoes. 

The quality of tliis fruit is improving, and large (|uantit;ies are 
coining on to the market* Pri(^es in Brisbane for North Qiieenshind 
imingoes were from 4s. to 7.s. p(‘r bnshel'ease; in %dney sidncted 
varieties are selling well at up to 14s. per* bushel, and iri Melbonrne 
from 14>s. to 24s. per bushel. 

It must not he forgotten that only selected varieties a,re suitable 
for the Southern markets, and it is also recommended to wrap eaeli fruit 
and or pad with woodwool all around. 


Pineapples* 

Prices are still being maintained at a high level. In Brisbane 
Smooths realised from 8s. to 14s, per case, and from 2s* to 9s. per dozen 
loose; Bipley were from 9s. to 12s. a case and 2s, to 8s, a dozen, 
and Northern Boughs from 8s. to 12s. per case. Sydney prices ranged 
from 12s. to 16s. per case, Melbourne prices from 14s. to 20s., with 
special Bowen fruit to 24s., and Adelaide prices up to 30s. per ease. 

'V'-lWoodwooI, and notblady grass,;should be"used for packing material 
for pineapples. 

Bananas. . 

Mtich,,poorly--fllled',and’angtilar fruit is arriving on' the jnarbet. 
Growers must' remember that, if fruit is packed to a minimuiniength for 
each size, there is a great risk that the girth of this fruit will not be 
sufdcieiit to"'pass; the,'grade' standard. 'Cases containing '.fruit'of this 
grade have caused trouble in the markets during the last week or two. 
The shortage of nome'of 'the.'.other fruits useddn,'making camped" tropical 
fruit salad has caused a stoppage in‘canning, resulting in'the smaller 
bananas which are usually used for this purpose being hard to inove/on 
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t,Iie iiiaiiet. The great quantity of small, angular fruit going south 
.presellts a serious problem. - Growers■ should remember the disastrous 
iioliday" inarkets in preyious years and refrain from sending-large “qiiaii- 
tities of fruit soutli for'sale during'the ' Christmas and NeuipYear 
periods. 

' Brisbanmpriees were: For 'CaYend'islp 8’s and 9's from''7s. to- 13s., 
'7^s from 4s. to- 11s. 6d., and 6^s from'4s. to 7s. 3d. a case, with hiineli 
lots from l|'d. to 6-Jd. p(‘r do;5en ; Lady’s Fingers sold at from l-Jd.-to 8cl. 
per •dozen, and. Sugars from lid. to 4d. per cloxen. Tn Sydney S'^s' ancl 
■fCs sold at from 12s. to los., -f^s from 11s. to 13s., anx'.! 6^s from 9s. to 
lls. a case, llelbouiaie -prices for 8’s and 9's were from 11s. to'12s;, 
for 7^s from 9s. to lls., and for G’s from 7s. to'Os.-a case. Tu Adelaide 
prices ranged from IDs. to 16s. . 

Passion Fruit, 

The demand for this fruit is still good, but with tlie increased 
supplies prices liavc? eased somewhat. Kemernber when packing to 
exclude fi'om the first grade all crinkled fruit. 

In Ilrisbane first grade fruit realised from 7s. to 10s. a half-bushel, 
and siMoimi grade from 5s. to 6s. Sydney prices were from 5s. to 14s., 
and RIolbourne prices from 8s. to 12s., with a few^ specials higher. 

Citrus Fruits. 

Prices for all citrus fruits on the Brisbane market have been main¬ 
tained, viz., ioranges at from 7s. to 9s. a ease, and lemons (local) from 
4s. to 9s,, and Gayndali from 10s. to 14s. 

Tomatoes, 

Tlu' quality of tomatoes generally has been poor. Brisbane prices 
for locad fruit were: liipe 3s. to 5s., choice 6s. to Ss., green 3s. to 8s., 
and firm e()ionr(:?d 4s. to 12s. In Sydney local fruit brought from 8s. to 
12s., and Adelaide liothoxxsc tomatoes from 12s. to 16s. Tn Melbourne 
local fruit realised 12s. to 24s. per bxxshel, and Adelaide hothouse fruit 
12s. to 16s.'a half-bushel. 

' Deciduous 'Fruits, 

Stone friiits have made a welcome, appearanctq and some' excellent 
'Jinrrs hav(‘ been handled. ' , 

CherHfH .—-Tliese have been arriving in ex(xdlent condition. Some 
u^onsiginrieiits'have had'fruit ■oix''the, small .side, but otherwise.the, condi- 
■tion has, been,good. Brisbane prices: for- New South "Wales fruit have 
.'rai'igei.l fro'in 4s. to 7s, |')er tray, and .for Stant]xorpe,,frixit from, 7s., to 8s. 

Peaches. —Prices for Mayfloxvers .ranged .from 4s. to 8s,, with specia.ls 
to 10s.; Sneyds broxig'ht from 3s. to 6s.; and Chirui'fiats' from^te''to/ 
,2s.'6d. per tray. : ■ ' "'"'"-'I 

/ , Apricofo*.—Prices,were, fro'in',2s.. "to .5s. a half-bxrshel,' with choice 
frxi.i,t from, ,7s, to ,10s.: ' 

^sold at from 3s. to 4s. a half-bushel, and 
cho'ice from'5s. to'6s. '"'i''':'Y/'/'' 
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When handling stone fruits every care must be taken to prevent 
skin abrasions which will provide a quick means of entry for Brown 
Bot. All sizing implements, etc., should be periodically sprayed with a 
5 per cent, solution; of formalin once a week. 

Apples .—Some early cookers have arrived, and realised from 6s. to- 
7s, a half-bushel. There is only a limited market for fruit of this type,, 
which must be of good size to command a price. Any great influx of 
immature apples will certainly spoil the market. Prices for other 
imported varieties were as follows:—Granny Smith, 14s. 6d. to 16s. 6d,; 
Stumers, 11s. to 14s.; Democrat, 10s. to 14s.; Yates (2-| inch), 12s. to 
13s., (others) 7s. to 10s. 

¥egetables, 

Brisbane prices for cucumbers ranged from 8s. to 11s. per bushel, 
and for beans from 14s. to 23s. a sugar bag. New South Wales peas 
realised from 5s. to 14s., and Yietorian peas 20s. to 23s. per 50 lb. bag. 
Lettuce sold at from 6d. to 2s. per dozen. It is pleasing to note the 
increased quantities of lettuce now being packed in the tropical fruit 
ease, much to the betterment of the article. 

Publications. 

A peach paddng chart will be ready for distribution early in 
December, and a pamphlet covering the complete operations of market¬ 
ing and harvesting will be available later. 

Pamphlets on banana marketing and passion fruit marketing are 
now in the hands of the printer, and should also bo available during 
December. 


BOOKS BY POST. 

What do you readf Do you like books from which you can kani soinotiiiiig— 
say travel books or biograpHesf Do you like novels of the best authors! If 
you do want books of this nature, then the library you want to join is at the- 
Department of Tutorial Classes, Brisbane, As a matter of fact, you can borrow 
books on almost any subject from that library. Another advantage of it is, too, 
that if you do join you will have a catalogue sent you containing the titles! of all 
the books in the library listed under their respective subjects. It is usually very 
difScult to know just wliat books there are in a library, even when you can go- 
and'visit, the. library yourself. But when yon' can have a catalogue to take home,.' 
look through, and read at your leisure, you have a chance of picking out just 
the very books that 'you want to read.- .This catalogue is issued free to members.' 
'The:'.cost, per year for'membership is only 18s. Cd. Members may borrow three 
'.-books and. magazine at one'time, and may exchange these ms ofteir aa they 
like.. The ''principle usually followed is to change' one or two at a time, so 'that 
imeinbers may always have one or two books on hand, while the others are travelling 
Vost 01 mil. Why not write and get mor© information about this 
bbrary! Write to the Director of the Department of Tutorial Classes, corner 
Edward and' Ann .streets,'Brisbane 
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New Highways in Queensland. 

''^HE Main Roads Commissioii is the major organisation in Queens¬ 
land for applying the Government policy of building State high¬ 
ways, main, developmental, secondary, mining access, and tourist roads» 
'T.lie Pifteenth Aiimial Report of the Commissioner for Main Roads, 
Mr. J. R. Kemp, is an impressive record of rural road development 
under that policy during the past year. 

Under the direction of the Grovernment a vigorous eonstriietional 
[)rograrnine involving the completion and opening for traffic? oi: 81)4*46 
miles of new works was carried out. 

Ill addition, 824) miles of previously improved roadway were con¬ 
verted ,to a higher type to meet the demands of increased traffic. At 
the close of the year 233*12 miles of mew works and 113*2 miiles of 
■stage eonstruction Avere in j-irogress, the total mileage of constructed 
road being 3,627*78, irudusive of the sections whicdi liave been remodelled 
for increased traffic. 

Bridges of all types to an a.gg.regate length of' 7,695 lineal feet were 
completed, many of them forming essential links in the road schemes 
undertaken; 4,192 feet of liridges were in hand at the 30th June. The 
total length of bridges completed at 3'Oth June Avas 11*38 miles. 

Idle inaintenanco programme for the year, in addition to providing 
If)r adequate attention to previously constructed sections, covered eon- 
sideridile assistance to local authorities for the purpose of maintaining 
traffic on •nneonstrueted sections. In all, 11,500 miles of road Avere 
maintained. 

This programme involved the continuous employment of an average 
of 3,229 employees. 

Through the courtesy of the Commission w’’e are able to reproduce 
in following pages a series of excellent illustrations taken from the 
report, and which give some indication of the immense importance of 
a great national service. ■ ■ 
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Plate 354. 

Bauhinia Seiee.— ’Bprmgsure-BauMma-Iluarmga Highway No. 3, Staircase 
Bange section. Eeplaeing one of the few remaining bad sections between Springsure 
abd Bollestom* 
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Shibb. 


-Dawson Highway No. 25. New road near Mount 
:^prg^aa':uiiia©j:; ■coastruetion^, ■ ' v.a. 
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r Plate■■ 856.' 

Babooo ' Sum— Yaraka-WimdoM Boad. Deep Creel: Otoeeing.^ 
grouting of stone pitcMng on baiters in progress on portion of Welford 
Deviation whicsh will shorten the road 8 miles and avoW flooded, flats near 


the BaroQo Eiver. 
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Plate 357. 

Bridge over Bradley Gully on the Charlevillo-Ada vale Boa d at Charloville, ' 
modern reinforced eoncrete slab bridge replaced an old tiuiber structure, 



Plate 358. 

PiTZROY ^hire. ^Kabra-Stanwell Boad. Cement penetration invert about 10 
miles from Boekhampton. This road provides a link with farming districts 
, immeaiately west of Boekhampton, 





Plate 359. 

Pink Bhiril—N ew reinforced concrete find steel girder bridge over Pine Elver, 
wliieli replaced an old timber bridge and avoided a bad alignment under a railway 
bridge., ’ 





, ' ' Plate-360. ^ 

Meohaniseb Boad OoNSTEUCiiON. —^l>rag spreader for pre-mixed bitumen ready 
to bo attached to tipping truck. The truck hauls the spreader and discharges the 
mix for dragging. 
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Plate sei. : 

TowNsvitw COTYi—Hynes Bead to Castle Hill 














\ ''Plate'363,' 

Pile easting, Sydney Street bridge, Maokay-Habana Bead. 







Plate 365. 

■Maekay City amfl' Maekay-Hakana 
rication of pile reinforcement, sho- 
4 feet long, and overall width of road 








Plate 366. 

Banana Siore. —Dululu-Bioierba Koad. Bridge over Doe Biverj timber Huper“ 
structure^ bitiuneii deck-wearing surface on concrete cylinders. 


A straight stretch on the Biloela-Valentine Plains Road, Banana Bliire, 








Hate 36S, 
Theodore-Cra 
'Wcatlier Iiigliway now 


, On Bl^oksoil 0« 
and metalled 
goldfield. ; 


'0 construction, i 

avy trafiie to the 
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Hate 370, 

New Heat' Treatecnt Machine (Irvine Process) at work on bkcksoi'l country in 

the West. 



Hoad ^ ^ roa.sting f^, by,,, tBe new^ Heat; Treatment Maehine ' between: ■B.bllo'E:'; abd, 

■ Cnnnamulla, ■ 
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THE SOUTHERN GROSS. , 

Subjoined are interestiug eziracts from a paper read hy .Mr. Dudley 
Eglinton at the last meeting of the Queensland Asironomical Society. 

IN Mj paper on the Southern Cross, which was read at a meeting of the 
^ Queensland Astronomical Society on Oetoher 1, 1927, I did not deal 
with the fact that the Cross appears to be more than an hour late in 
aiTlYiiig at its western elongation (position III as on- the clock-face). In 
the present paper, written as an addendum to the previous one, I give 
further particulars on that subject. 

In discussing the matter with Mr. Chapman he seemed to that 
he had arrived at a solution of the x^roblem when he stated that it was 
owing to the difference of angle from which tlie observations were made. 
In his calculations (made a few months ago at his residence, Ellerslie, 
Mimro street, Auchenflower), Mr. Chapman gives 92 minutes as the 
amount of retardation in the Southern Cross reaching its western elonga¬ 
tion. This tallies exactly with particulars given in Mr. Baracchils paper: 
'^The Stars on the Ensign of the Australian Commonwealth,*^ 

In aeeordanee with the dictum'of Lord Kelvin, that he was never 
satisfied with each step in advance until he could prove it luatlieinati- 
eally, I now supply the following calculations concerning the Southern 
Gross. The figures dealing with the rising and setting Of it are derived 
from calculations made in working out the rising and setting of tlie 
planets in accordance with their relative 'positions with regard to^ the 
sun. 

On September 23 this year the sun was at E.A, 12 Deck 0-5 north. 
For the Southern CiUkSS as a whole I have taken R.A.' 12.25, Deck 60 
degrees south. Let anyone observe the time at wlileli tlie Cross arrives 
at its western elongation. It will be found that it is an hour and a lialf 
later than the time which can be calculated fori its arrival at that posit'ion 
if he depends on the ordinary method that is eu'iployed in eahmlating 
the times of rising and setting of the planets. 

■■ In a .letter from Dr. Baldwin, Government Astronomer, Victoria, 
dated January 23, 1936, he says: If you. allow for the VliiTerence in 
longitude between Brisbane and Melbourne the time agrees with that of 
Mr.^ Baracchi...'' 

Let us consider for simplicity (what is actually very nearly the 
case) that the great circle through the pole.and Alpha CrueiS' passes' also 
through Gamma Crueis. This great circle crosses the meridian, at .the 
time' given. .Six 'hours'earlier, it passes through the east pomt' of the,, 
'horkon—that is, tin line^ frora, Gamma ,.Cracis to' Alpha, O'riicis will be 
sloping ,do:wnwards somewhat., A little later Gamma 'Crueis and' Alpha 
Crueis will have the'same altitude. Later still, fivC' hours'before 'it 
crosses the meridian, Alpha Crueis will be at its greatest elongation east. 

Think of a circle on a plane with tangents drawn: ,froui' a ,poi'.!it''out.- 
side. These tangents do not touch at the end^ of' 'the same d'iameter, '.hut' 
the angle included between the radii drawti to the points of contact is 
less than two right angles. So in the present case Alpha Crueis is 
describing a circle about the pole as a centre. Vertical rdreles drawn 
through the zenith to touch this circle give the greatest elongation east 
and west. The angle between the great circles through the pole to these 
points of contact is not two right angles, hut (for Alpha Crueis) about 
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150 degrees, wliicli cjorresponds to ten hours in time. Half of this, five 
hours, is the time between greatest elongation and meridian passage. 

This infornration, so courteously given by Dr, Baldwin, is of very 
great importance to me. . ; 

Thirty-three years ago I was shown by Mr. Sapsford, a printer, 
Adelaide street, Brisbane, a paper on the Southern! Cross signed Pietro 
Baracchi, wldcii he had obtained for his almanac conditionally on supply¬ 
ing Mr. Baraeelii with a certain number of copies. I was much impressed 
by that paper, which contained the most valuable information on the 
Grioss ever published, I asked Dr. Baldwin if he knew of any other paper 
on the Southern Cross at all comparable with, it. In reply Dr, Baldwin 
wrote as late as January, 1936, that he knew of no other paper which 
could compare with it. I therefore feel that 1 am in possession of the 
best information on the Southern Cross that has been published. 

For many years past I have made much use of that paper, especially 
through the Education. Department, notably in March, 1915, in giving 
information on the Cross in Queensland. Up to the present time the 
^^Agricultural Joumar^ and other publications in Queensland have- 
spread that information month by month. 

Mr. Chapman has spread valuable information on astronomiear sub¬ 
jects in tlie past and still eontinues to do so. His early training in civil 
engineering is of great value to- him at the present time and thus his. 
monthly contributions are absolutely dependable, wliich is of great impor- 
tanee. Many must have noticed the inaccuracies in astronomical state- 
inonts which are occasionally given to the public. When Mr. Chapman 
gives ninety-two m'inntes as the time of retardation in the^ Cross arriving 
at its extreme weste:r:ri elongation' I accept tliat statement without a 
monnmt^s liesita.tion.. 

.For the la,st fifty years I have l)een in touch with anyone in Queens¬ 
land ha/ving special Imowledge of astronomical matters, such as Bev. Mr. 
.Pringle, rector of Christ Church, Milton (who gave up astronomy to 
become a Church of England minister), Mr, B. H. Boe, of the Brisbane 
Grammar School, who became Director of Education in Queensland, 
Professor'Priestley of the University, and many others in' Queensland. 
Mr. Curlewis, Government Astronomer of Western, Australia, was also 
one of those to whom I am indebted for valuable infonnlation on the 
subject of the Southern Cross. 

The admirable way in which Mr. Chapman dealt with Peltier 
Comet recently made it clear that Brisbane is especially fortunate in 
having his .services. 


CASE TIMBER. 

Prom observations made in the markets it is evident that some fruitgrowers a,ro 
not'at all part icnlar a,bout, the class of case timber cut and sx,ipplied to, them by 
millers. The main fault encountered, is that the sides' of the boxes arc cut too 
thin. Thin side boards bulge outwards when the eases are fully' packed, and/,as’ 
fruit eases when' in. transit are'; stacked on their sides, it can readily be'understood 
that some of the fruit must be pressed and bruised. Badly-cut cases sre often 
bought bj'.'growers be,cause they are cheap, and in this instance: the miller i's not 
;to'be blamed,'as' the .grower is^ fully aware of the quality of the eases.'when he 
purehas.es ' them,, 

It is'false 'economy to purchase^ thin-sided' boxes, be'they ever so-cheap^''and 
'iU' their 'Own 'interests growers should insist upon millers' cutting' and suppMng 
'the best quality. , Why spoil the returns from the year's la^bour'' throughAh.e false 
economy, of'trying'to 'save a few pence on ease timber! 



PRODUCTION RECORDING. 


QUEENSLAND AGUICULTUUAL JOURNAL 


11 Dko. 


e g'a 

a ^ ^ 

la ^ 

oH 

rQ CO 
PCt OS ^ 


KS P-1 33 

bD o 

<u .2 .a> 

*3 tM 

^ l> 53 

■SI” 

« > 'o 

S b « 

o 9 

c!3 g 

S m w 


5^5 ^ 40 

O 

W CO «o 
W Q <W 

B a o 

q 2 S ri 

o 3 

a 5. 

S I . 


^ I o 

^1=^ 3 S’ 

g e:l 

H o « 
-q Q «S 

ill 

p I Q 

o 

£ 


op o o 

o> cb >o 

<M M) l> 

CR l> 

O t> iO 


t ^ - 
“ I I 


I I I 

{K1 W W 













1 :dec., 


qumNSbA ND ACailCULTORAIi JOUIiNAL. 


833 



A nswers to Correspondents 



BOTANY. 

BepUes seleote4 from the ouigomg mail of the Government Botanist, Mr. 
a Z Wliite, F.L.S. 

Darling Pea. 

Inquirer (Bunefaberg)—- 

Tlio Bpeeiroen r(i|>r(3S(}ni;s S'lvaimona galegifolta, Darling pea or indigo. , TMs 
plant is found in, several different forms in Queensland and New South 
Wales, the one you send; being very common in coastal localities, usually 
in forest country on hillsid(3s. Tins, plant lias been proved poisonous to 
stoede by feeding tests, causing pa.ralytie symptoms in sheep. Some time 
■elapses before the onset of definite syi,nptoms, mostly three to four weeks. 
Oneo the paralytic symptoms are established the animal will not recover, 
but if rottirued to proper feed will remain in the same condition, becoming 
neither better nor worse. Wo have seen cattle on ihe coast grazing on 
country lieavily mfested with your form of the plant, and liavc iniver 
notict'!(l any ill effects, but of course th(3 danger is there. The plant is a 
Icgrirno a,ml sliouhl be quite a useful green maiinre, but there) are other 
vSpeeics, we should say, which are more easily handled and would give a 
grcoti'r bulk of material for turning in. 


Plants from the Lockyer Identified. 

B.S. (Project Oliil), State Scdiool, Clarendon)— 

1. Argesione mexkana, Mexican poppy or prickly poppy (fa,mily Papjave^race®), 

a native of the West Indies and tropical America, reputedly ’harmful to 
stock, I'snt never oaten, by them on account of its, prickly nhturo ami 
intmiwojy biitor sap. It lias boon ro'|>ortod to us tluit calves have boon 
poisonecl l>y the plaals 'when they wore cut, alJow-od to wilt, and subsoqvic.nt1y 
■i'od in a. sof toned condition. 

2. AwAinmilim virkFm, green amarantli (family Amn,raniaftem). This plant is 

very widely spi'oad over the w*armor regions of the world. It in not 
rilisolnlioly cert;a.in whc'ther it is a native of Australia or not, but it is 
believed to be so, as it was collected m many years ago by early botanists. 
It is not harmful or poisO'Uous. The young shootS' can bo'used os .a'substi” 
tiite for spinach, 

3. Eelidirgsmi nmoshdmnm, small everlasting (family Composlto), a native 

plant." It is not poisonous. 

4. JSnphafbia DmmmondU, caustic creeper (family Euphorbiacem). The milky 

sap of this pjlant is sometimes used by bushmen for applying to sores, and 
is'said to have healing ■properties. The ^sap is rather, Mistering. The 
plant is> reported poisonous to stock, particularly hungry sheep' that feed 
on it ■heavily on an empty stomach. .Ordinary .paddock or resting stock 
do not'seem ■to be affected, or at least are, affected very little by the plant. 

, Tt is, a nat.iv© of Australia. 

' Cfienopod’ium 'cnstwtnm (family Chenopodiace-m), a small plant of "'the salt 
bush* or goose foot femily, for which we have not heard a common name, 

, Cl. This looks" like ChmopoSkm trimg'oktre^ ffsh weed; but fruits are neeossaxy 
to be certain,, as superffcially it resembles another 'plant of the same family 
XCkenopocliace©). 

7. Lepklmm sp,, ,a wild'cress' -(family Gmciferm). There arc several species 
of lepicliinii native and naturalised in Queen^sland. They are ■' commonly 
"known as turnip weeds or mustard weeds, and although'good' fodder, give' 
an exceedingly , objectionable, flavour to milk and cream'^. The■ genus , is" 
rather in need of revision, and we find difficulty' in supplying spocifle 
; names to^ specimens.' 

ff. pepper cress (family Crucifer©):. Much'the same remarks 

apply :as'to No. 7. ■ ■ , ■ 

'■9. EauM hrachiatus, native carrot (family Dmbellifer©), a native ' plant. 
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Caustic Bush, 

W,A,K, (Clermont)— 

Tlie> specimen represents a very drawii-up form of eaostic busli {Enphorhki 
eremo^phila), a faii’iy common plant in Queenslaiid, ^distributed Itoui t-he 
coast, wiiero it grows right on the sea-beach, to the far inland, (generally 
it is left untouched by stock, but coiupetcnt observers state that death 
has followed eating it in any quantity, the symptoms being similar tg> 
poisoning' by caustic creeper (Euphorbia JDnimmondii), '“riie liead and 
neck of affected animals swell up to a considerable size^ particularly with 
sheep, arid if the swelling be pierced an. aniber-coloiired Ihiid exudes Jiiud 
the life of the animal may be saved. 

Hants from the North Identified. 

T.H.G. (Town sville)— 

1. Maphaum Eaphmistpum., wild turnip, yellow ffoweir, and llapkwnm 

SaphanistPimi, wild turnip, blue flower. Wild turnip is fairly common 
as a farm weed in S'oiithern Queensland, and is seen occasionally cm vju'ant 
allotments in North Qiieenslancl. It is quite a useful fodder, but like other 
members of the turnip or mustard family taints milk and cream rather 
badly. 

2. ISragrostis stink grass. This is a small grass, mostly of aiiiiual 

duration, palatable enough in the young stage, but usually rejected by 
stock in the older. We have been informed, however, that at times liorkjs 
will eat it readily enough. It has rather a peculiar odour, not objectionable 
to all peox^Ie, but sufficient tO' make it apparently unpalatable to animals. 

3. Memme, indioa, crew-foot grass. This is a grass very widely sprea-d over the 

warm regions of the world. It is very common in coastal QuecnHlancl', 
particularly around cow-sheds and yards, vacant allotments, old cultivation 
lands, and, in fact, anywhere where the ground has been disturbed. It is 
quite palatable to stock, but, like sorghums and some other plants, it 
contains in its young and more luxuriant stages a considerable anuHint of 
a prussic acid-yielding glneoside. Very little trouble has been experienced 
"with, the grass in Queensland, but occasionally losses have oecuiTod from, 
atock eating this grass heavily on an empty stomach. Ordinary browsing 
stock do not seem to be affected to any great extent, 

4. Euphorbm hetcrophrplla, dwarf poinsottia. ^ This platd is very uommoji in 

coastal Queenslaml. The genus Euphorhm is a,larger one, a;nd poiiiMot.tvia 
is simply a section of it. ' The ordinary garden poinsettia is .fi. 'pu'loher’- 
nma\, a native, of Mexico. The dwarf poinsettia :is very widely spread as 
a “weed in most tropical and sub-tropical countries, and is generally 
regarded as poisonous. 

Plants from the Brisbane .Valley Identified. 

D. C. (Toogoolawah)— 

' 1. (Plant with, red flowers) Asolep^ias mrassimm\, red head. Tlio costxaim, a 
plant you associated with it has greenish or greenish-brown flowers. The 
red head or milky cotton bush is also poisonous, but rarely seems to be 
eaten in sufSoient quantity to cause trouble. 

2. (Plant like a thistle) Arg&Tmme mexiema, Mexican poppy, a thistlc-likc 
plant very common in many parts of Queensland. It is very rarely eaten 
by stock owing to its intensely bitter sap, but is reputed to be poisonous. 
The only cases that have come under our notice have l>oen wdiere the 
plants have been cut, allowed to ■ wilt, and the subsequently softenotl plants 
, eaten by calves. , 

: Z, .J?olpgowwm hpdropiper, smart’weed, a very'common'weed in'swampy coimtry 
and' m.'Iow-lyiBg places iii,,^outh-Eastern Queensland. It is not known to 
be poisonous. 

4. Verbena bonariemis, purple top, a Torbena, a native of South Amorica, now 
naturalised in many warm ■countries. It is not known ■’to^ ' possess,',any 
poisonous or harmful properties. 

If any of these plants'were'responsible ,for the trouble we should 'Say 
No. 1 was the most Bkely cause. 

Bitter Blue Grass. ' 

E. A, (Galen, North Coast Line)— 

„ The specimen represents ' the ■bith^U''''blue,grass ,'deeipiens (var. 
elonmrrienm), a large grass very common in Queensland. So far as we 

.have observed, stock do not seem to care for it to any extent, although, of 

, course, they will eat it in the absence of other fodder. 
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General Notes 


Stall Cliaiiges and Appointments. 

'I^rr. C. I. Mudd, East Bri»}:>aue, has ]}eeii appointed an Inspector under the 
Diseases in Stock Acts, the Slaughtering Act, and the Dairy Produce Acts, Depart- 
iiieiit oi; Agriculture and Stock. 

Mhssrs. A. B. Nott and P. P. A. Hardman, Oovcrninent Veterinary Surgeons, 
Department of Agriculture and Stock, have been transferred from Biaekaii to Gympie 
a.nd Gympie to Blaekall respectively. 

Mr. J. E. luidewig, Insimctor under the Stock, Slaughteriiig, and Dairy Produce 
.Acts, Department of Agriculture and Stock, has been transferred from Oxley to 
Monto. 

M'r. lA C. d'orss, Inspecting Cane Tester, has been appointed also Ca,m3 Tester 
for the romainder of the .sugar season at the Mount Bauple Mill. 

Mr. S. .B, Best has been appointed Millowners^ Hep resentativo on the Tully 
Local Sugar Cane .Prices Board, in lieu of Mr. G. P. Kemmis, resigned. 

Mr. Thomas M!ee has been appointed Ciiainnan of the Inkerman, Invietfi,, 
Kalamia^ and .Pioneer Jmcal fSugar Cane .Prices Boards, vice Mr. A. Al. Taylor, 
transferred. Air. L, H. Boles has been appointed Chairman of the Isis Local Board, 
vice Air. J. G.'Pitzsimon, transferred, and Air. J. G. Pitzsimon has been appointed 
Chairman of the Aloreton Ijocal Board. Messrs. Mee, Boles, and Pitzsimon have 
also been appointed Agents of the Central Sugar Cane iMces Board for the puri>ose 
of making omjuiries under section 5 (2a) of the Begulatiou of Sugar Cane Prices 
Acts in regard to sales and leases of assigned lands. 

Constables S. W. PlewelhSmith (Mirani), V, J. Buckley (Walkerston), and 
C. E. W. Danford (Kyiiuna) have been appiointod also Inspectors under tljc 
Slaughtering Act. 

Constable ,A. J. Sharp, Kajabbi, has been appointed also an Inspector under the 
Slaughtering Act. 

Mrs. Nancy Yaim, Numinbah Valley, Upper Nerang, has been appointed an 
Honorai’y .Ba'ngxir under the Native Plants Protection Act. 

Air, William, “Williamson, Canimgra, has been appointcui an Inspector un4tn’ tliO 
Blanghteriiig Act, the DiseaBOs in Stock Acts, and the Dairy Produce'Acts, Depart¬ 
ment of Agriculture and Stock. 

Air. I'A lA T'ierney, Innisfail, l:ias been appohitod Canegrowers’ Eepresentative 
on tlm (ioondi Ijocal Sugar (iane Prices Board, vice Mr. W. D. Davies, resignodi 

Mr. Qordo'U Lindsay,' Maryvale, has been appointed an Acting Inspector of 
Stock. 

Constable J. V. McErlean, Goodna, has been appointed also an Inspector of 
Slaughterhouses. ' • , 

M’r. d. G, Sinclair,'Torquay, has been appointed an Honorary Banger under the 
Aiii'rnals and Birds Acts, ■ 

Air. J, H, Smith, Entomologist, Department of Agriculture and Stock, has been 
Ar-ansferred .from Nambour .'to Brisbane, ^ 

The OtScer in Charge of Police,. Sherwood, has been'appointed'.also an Acting 
.Inspector of Stock. ' ' 

'Acting Sergeant Gl lA Doherty, 'Jundah,'lias been appointed also an Inspector" 
under .th.©' Brands Acts. '''''■ 

'Mr. T. W, Hear, East Eoluga, ’has been 'appointed an Honorary-' Banger under 
the A'ltimals, and Birds Acts. The Bev., AV. P. E. .Morris, Headmaster of' the Churcl'i' 
of England Or'ammar School, East Brisbane, and Mr. M. J* Eartington,. .Bast 
Brisbane, have also been appointed Honorary Bangers mnder the abovemehtione'd 
Acts. ; 

.Hail Insurance.: 

:'A regulation has' been issued under the IMmary Producers IDrganiaatiO"n''Und 
'ACarketing Acts, empowering', the Committee of Direction of' Bruit Marketing to 
make a levy on,,'fruitgrowers,.in'the Granite-Belt to raise 'moneys'to be ap.plied"'iii 
'''establishing'and'TO'.aintaining ,a Fund for effecting insurance "against damage..''Or 
■',,l:oss. by/hail: of' fruits'grown, in such area, subject ,"t'0',,a, ,poll ''of growefal.on the 
question of the establishment 'of such.'.Fund- - ' 
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Animals and Birds Sanctuary at Maryvale. 

Timber' Reserve No» 402, near Alary vale, Iras been deelared a sanctiiai’y imder 
the Animals and Birds Acts. 

Fruit Fly Control in tbe Stanthorpe District. 

A Proclamation and Regulation under the Diseases in Plaiits Acts haA'c been 
approved declaring tlie Stanthorpe, Killarney, and Warwick Districts to be 
a qaaraiitine area on account of fruit fly for the current scasoiij and prescribing 
the natiiro of t'iio quarantine to be imposed in such area, Tiris ;r<*tion is similar 
to tliat taken in the previous two seasons, and provides for the placing ol: traps 
cAarged witli fruit-fly lure approved by an iiispectox’. 

Sugar Industry Ballots. 

Eegiilations have been approved under the Primary Producers^ Organisation 
and Alarketing Acts providing for the compilation of rolls to be used in the 
conduct of ballots for particular levies by the Queensland Cane Growers’ Couneily 
Alill Suppliers’ Committees, and District Cane Growers’ Executive, m, and for tln^ 
purpose of tJie cleetioii of Mill Suppliers’ Ccntvmifctces n.iid District Cjuie Growers' 
Executives. 

Cane Growers* CounciL 

hba'cutive approval luas been given to the issue of an Order in lloum*]! under 
the Primary Produeci's’ Organisation and Alarketing Acts empowering the (Jikmuib* 
land. Cane Growers’ Cbimeil to grant such retiring allowances, [Vensions, lio:ni.!ses,. 
or gratuities as it may determine/ 

Butter Board as a Maiwlactoer, 

All Order in Council has been issued under the Dairy Products StuliiJisation 
Act 'wliich will I'lrovido tlmt on and after the 26th October, IT-U], the 'lb.itter 'Doard, 
constituted 'under the Primury li’roducers' Organisation am! Marketing A,ci;M,'sliall 
l>e deemed to Im the iiutnufacturer ot. all butter inunufuctured in Queensland, l:mt 
not to the exelusion of the actual manufactiurer tliercof, and shall ImV bouml by the 
provisions of all quotas from tiim.‘ to time prunmlgabal under the Dairy Proihud:;?-; 
Staliilisation Act. 

Control ol Brambles. 

.A. _P:roclar,nai:ioii Jms berm issued under the Diseases in St,oc,k Ac^is tltudariiig i'lio 
I’eti'.y ftessiona District of Colliiisv.il.le, co:mprising paid; of llie Bowim {^l.oc-k BiB'trh.d:, 
to Ik,! a, disti'ict for the control of “brumlries” for tho period from 1st Noveiiibiuv 
^:l936, to 2Sth Pebr'uary, 1937. 

Tbe Central Sugar Can© Prices Board. 

Executive Council approval has been given to th.o constitution of a Onntral 
Sugar Cane Prices Board for a period of three years from the ISth November,. 
1936, to consist of the following members:— 

His Honour Mr. Justice W. E. Webb (Chairm,an), Mr. T. A. Powell (Cane- 
■ growers’ Bepresentative), Mr. E. S. Smith (MillownoTS’ Eepresentativo), 
Mr J, M. AlaeGibbon (Qualified Sugar Chemist), and Mr. A. R. Henry 
(Secretary), 

«Three-day Sickness** a Disease under Sto'ck Acts. 

An ■ Order in . Couneil has been “ issued under the Diseases in ' Stoek lets 
tleelarin.g ■ Ephemeral Pever or ^ ‘ Three-day Sickness ’ * to bo a disease under and for 
the purposes of' such Acts. ■ ■ 

Wild' Life Preser¥ationi. ' ' ' 

' Picnic .Point Eeserv©, near Boekhampton, has been declared a sanctuary for tho 
protection ^ of native:' animals and birds. 

■' Stantho'rpe Co-operative 'Hai'l Instirance Fund. 

Executive approval has 'been given to an'amendment of the Begulation. made 
on the 6th'November' last eovening the 'Stanthorpe Fruit Co-operative. Hail Ihsur- 
anee Fund, to provide that notice of.dMage.or loss by'haibof 'fruit in the Stanthorpo 
area shall be.'dnliver'ed,'to the'Secretaxy of'th©;Boa.ra'Of Control at' Stanthorpe within 
ninety-six .hourn;instead 'of 'seventy-two■ hours,..".as previously'prov'IcM. 
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Rural Topics 



The Carol) Bean—A Stock Feed in Drought. 

Tile iiigli value of the Carob bean as a fodder has been emphasised: from time 
t,o time. The beaus are imported into Britain from Mediterranean countries as 
food for stock, the tree being a native of these countries, and also cultivated there- 
The tr(Hi is considered droiigiit-resistiiig, and does not a'ppear to be iiaxtieiilar 'dk 
to soil conditions. Trees are tiirlving on the red volcanic soil of Toowoomba, the 
black soil of the nortlierri downs, near Moola, and th,e marly soil north of Miles, 
Western. Queensland. 


'".riie seedlings are tender for the first year or two, and require protection from 
rodents ainl other animals. Seeds should*be sown in a box, or bed in the house 
gariien, and when a few inches high the plants may be planted in a permanent 
position, Tlie roots should not bo disturbed more than possible, and care should 
be taken in transplanting, and the plants protected with wire-netting guards or 
light hessian. 

•■.fho virtues of the Carob appear to be becoming known among pastoralists, 
for requests from local nurserymen for seed to maintain their stocks have been 
rueeived at tlu^ Toowoomba office of the department. Young trees of a fair siize 
in pots are available at local nurseries, and now or up to the end of September is 
a good time to pla,nt. 

Points in Harrowing. 

The entire aliscnee of rain during the last few weeks has not been conflned to 
one MiHition of the State; consequently not only arc the resultant dry conditions 
acting adversely ujion the winter cereal and other crops already above ground, but 
aro delaying the I'danting of sngar-cano, potatoes, maize, and other stapiesj as well 
as fircveniing tlurpreparation of further areas intended for summer cropping,, On 
lioldings ■wiKU’C tins latter has not already been accomplished, a,11 energicss, will be 
coiwieiit-ratod on tho carrying out of sneh work when rain comes, and 'caro sliould 
1)0 exercised at the aaino time in. seeing tha.t the loss of soil moisturo, wliieli is more 
or less irievitalile to some extent, is reduced to a minitnum. This can be accomplished 
economiealJ,y and liffociiivoly through tho use of the tine harrows, running them to 
and fro over tho field in tho same direction after the ploughing or other cultural 
oimratJun has been done at tho close of each day^s work. On areas wliich have 
aireafly received their final preparation, but which for some reason cannot be sown 
after'rain, it is advisable to adopt the same jiroeoduro to restore the surface mulch 
and prevent the loss of moisture. 

It must be realised that tine harrows will produce satisfactory results only on 
friable soils, so should the soil be of a clayey nature and indined to run together, 
a cultivator,, tined for preference,’should be used for stirring 'tho sxirface, for on 
such soils it is inimical to the best result if the mnlch is made too hne. 

Gr.owing crops—*such as wheat, oats, barley, , and maize—derive .considerable 
benefit through being harrowed during'the early stages of their growth, but in all 
instances tho' operation should be carried out at right angles to the direction which 
the crop was sown—that is, across the drills. The harrow should not l)e allowed 
to collect^ rubbish, otherwise,many of the young.plants will be destroyed. 

Growers should not fa,il to realise .that maize is one of the crops on which 
harrowing ca.ii be practised, with very beneficial results, although of necessity it can 
be only carried'out during tho heat'of the day, when the plants are tough *and not 
so likely to suffer injury.’ 

; The first harrowing may be given three or four .days after sowing, and may be 
continued until the plants 'Ure 6'inches high, resulting in the conservation of moisture 
and the control, of new weed growth both between and in the rows, thereby reducing 
scuffling, and chipping'to a 'minimum,'with a commensurate, reduction, in‘production 
costs. 

*When the all-round benefits accruing from the use of, the' tine' harrows comes 
to b© realised, they will not continue to be'the'least used implements of a farmer 
outfit'. They,are seen all too frequently propped .up ■ carelessly'somewhere or lost 
temporarily'in some corner of the cultivation. They should be the most'used and 
highly valued' implements in'tho farm equipment. 
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Castration o! Colts. 

Tlie best time of tlie year,to perform this important operation is the springy 
when min has fallen an,cl green feed is a.vailable, and before the liot weather lias 
set in. 

The colts to be gelded having been yarded over night, it is desirable, before 
proceeding with the operation, to take i)reea.iitions against losses through infecjtion 
of woiukIs, and to this end the spraying of the grounds and surroundings of the 
yard where the operation is to be performed should be carried out. Crude carbolic 
acid or phenol in a solution of 7 ounces to 1 gallon is a suitable disinfectant, and 
should be sprayed over the ground and rails of the yard. 

All instruiaents used should be sterilized by boiling for at least ten minutes, 
and should be wrapped in a sterile towel and kept in a box at the yard until 
required. 

After each colt is clone the instruments and hands of the operator sliould be 
washed in a weak solution of carbolic acid, this solution being kept in a separate 
vessel, and only sufficient for each disinfection being pour(3d into a dish for the 
purpose, and then thrown away. The practice of using a petrol tin filled with 
disinfectant to wash instruments and hands time after time is dangerous. 

For unbroken colts the rough and ready methods of roping/ choking, and 
throwing as practised on many stations, is responsible for the loss of many valuable 
animals. These losses may be minimised if a crush wdth side gates is jivailablo, 
so that the colt can be haltered and side lines used on him before the gate is 
opened to east him. 

The colt, having been east on his left side, the hind legs drawn u|) to the 
shoulders and made fast with half hitches; the fore legs can now be secured with 
the knees bent to the hind feet. 


The scrotum, sheath, and penis should be washed with warm w^ater and soap, 
care being taken to remove any suety deposit from the penis and the cavity at the 
end of the penis. The left or lower testicle (the colt }>eing on his left side) is 
seized in the left hand, andi pressed until the skin is tight over it; a l)old iucision 
from front to back, parallel with the median line is now umdo, |)enotrat,iiig the 
outer skin and tho tunica,, laying the testielo bare. As the incision is made, the 
cord should be grasped firmly in the loft hand to prevent the rotrfictioii of the 
testicle upwards through the canal. When this happens it is sometimes diffieuiit 
to recover, and the subsequent manipulation in an attempt to bring it down delays 
the operation, and causes unnecessary shock to the patient. The knife is 'now 
slipped between the anterior and posterior portions of the cord, and the latter 
(posterior), which the muscle retracts, is cut completely through. 

The testicle now lies inert, connected by the anterior portion of the cord, which 
is composed of blood vessels, and should be drawn out until it is taut, without 
using force, when the emaseulator (if that method is being used) should be used 
close to the belly, with a slow squeezing movement, taking care that the oruBhing 
part is nearest to the belly, and the cutting part to the testicle. The cord should 
be severed as short as possible so that it may not hang below the wound, and so 
cause complications. 


The remaining testicle may now be removed in a similar way. 

It is advisable to swab the wound with a solution—1 to 2,000—of chloride of 
mercury. The ropes may now be removed, and the eolt allowed to rise and 
out of the yard, so; as to'be away irom' 'dust.. ■ 

It the 'operation 'has been performed carefully, and all antiseptic precautions 
fAken,: recovery should be rapid and no further treatment is necessary, but if undue 
swelling m: noted, the wound should be opened with the fingers, after washing the 
hands mtb'carbolic so'lution, so dhat .there, may be free drainage, .and the' wound 
swabbed with disinfectant.' , 


Some bleeding always occurs, but,rarely lasts for more than half an hour, but 

copious, bleeamg^ persists after that time—as is the case when emasenlators have 
been used c^elessly—the: stPmp must be, found, and the artery tied with silk 
of the cord ^nnot be found, the canal should be plugged 
mth pledgets of tow or wool soaked m muriate of iron of the same' Strength as 
obtained from the chemist, which helps to form clots, and so closes the artery^ 
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Budatt Grass l» the Maranoa* 

Some excellent quality Sudan grass liay was liaivested in tlie Eoina mid 
Walliimbilla districts during the autumn of this year. This plant is outstanding as 
a, hay and grazing crop for the drier farming areas, as is indicated by its 
popularity on the Darling Downs and in the Maranoa, Lack of harvesting machinery 
and implements, such as the reaper and binder, or mower and rake, on many 
stock farms, is the retard:ing factor so far as the conservation of hay is conceriiecl. 

' Despite the excellent growth of native grasses, dairy production declined eon- 
siderably from April onwards, as dry, mature grass is unsuitable for milking 
cows. With the more extensive use of blue panic and Bhoties grass, th© conseT" 
vatioii of Sudan grasS' as hay and silage, and the more widespread utilisation of 
winter fodders, such as wheat and barley, it should be possible to carry on 
dairying in the drier country away from the coast right through the winter, 
even in the Maranoa. Many dairy farmers in those regions dry the cows off 
during the autumn, and may not milk again until the spring. 

In recommending Sudan grass as a grazing crop, the risk of fatalities as a 
result of hydroeyanie acid poisoning must be kept in mind. This subject has 
been fully discussed in the QmenslanS Agrimltwral Journal^ and, as mentioned 
therein, many fanners have utilised Sudan grass in all stages of growth as a 
grazing crop without ill effects. An effort should be made to procure pure 
seed, free from admixture with sorghum or Johnson grass hybrids. Full informa¬ 
tion regarding the cultivation of Sudan grass can be obtained from the Department 
of Agriculture and Stock, Brisbane. 

Overripe Milk and Cream. 

The only desirable chaaigo in milk or cream for cheese-making or biitter-making 
is the jnoduetion of lactic acid, wMeh is derived fi’om the breaking down of the 
pdlk sugar by the lactic acid bacteria. However, the development of too much 
acidity is not desired, as it causes difficulty in manufacturing choice quality 
cheese and butter. Setting overripe milk with rennet gives trouble in the subse- 
(iuciit stages of cheesemialdng. Excessive acidity in cream to be used for 
butter-making gives rise to neutraliser flavours in the butter and there is also 
the possibility of more serious faults developing in overripe cream, such as cheesy 
and curdy flavours. 

The most important factor in the development of overripeness is undoubtedly 
holding tho raw material at too high a temperature and whoro there is infrequent 
delivery to the factory this defect will yearly cause considerable loss of revenue 
to suppliers through failure to control the «activiti©s of the causal bacteria. 

To overeomo the effect of seasonal conditions much more could be attempted by 
progressive fanners than is done at present. The most favourable temperature 
range at which the proper' changes take place in cream for buttei’-making is 
between 60 and 70 d(3g. Fahrenheit. The use of cooling devices, which are procurable 
for about £2, makes such temperatures attainable even in the hottest weather. 
The perusal ox records kept by farmers who have installed such coolers has disclosed 
that even on the hottest days their cream was cooled after separation to within a 
few degrees of 70^ deg. Fahrenheit. Furthermore, they have not had, second grade 
cream since adopting the method. 

A concrete water trough about 2 feet wide by about 8 inches deep at the 
southern end of the dairy house is another aid when filled to cooling and keeping 
cream cool; but the trough must be emptied and refilled regularly or it will become 
a menace* 

• Another way of preventing overripeness is to .deliver tho cream to the factory 
as frequently as possible. Also, do not separate, cream to contain less than 38 per. 
'Cent, 'butterfat' between October and March, inclusive, as a cream of .low butterfat 
test is prone tO' develop increased acidity in the. summer months* 

¥artegated TMstle Poisonous to Stock. 

On the Darling Downs' recently^ a, dairy farmer reported th© sudden death of' 
three' 'COWs in. Ms herd. Unfortunately, th© carcases had been destroyed by burning, 
SO' it,'was.imp'OBsiblo to' conduct post-mortem examinations*. A visit to the piqperty 
disclosed that the' evening preceding the mortalities, a 'quantity of .variegated 
thistle''.had'been.'uut, and on the 'following morning.'it was eaten by, the''Effected 
cows*. 'It had.been expressly cut to p'rovide feed, because of the.dry times.. . 'WitMu 
'A'' few'hours, three head showed marked symptoms of wobbly gait'.'and' distress,.'and 
ev,entuan'y they died. Animals'in other'paddo.cks were not 'affected.. .' 

.'^..Many plants;'are poisonous in’certain stages of development. .'A' warning is 
'issued' to beware'.of 'variegated thistle, and' to. refrain', from' ctitting it'.'as;; "feed 
'for hungry ■'.s.tocfc. This plant'.has been reported „upon' by 'New ."'South'''".'WMes 
.; .'au'th.ofities 'as being, extremely poisonous at 'times,, and''more''particularly'..in .respect 
'''.,'Pf"',.'trave.Eing :'and''hungry ,stock. 
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Orchard Notes 



JANUARY. 

THE COASTAL DISTRICTS. 


A ll orcliards and plantations should be 'ca.rrymg a good cover crop—lii the first 
place, to help to cheek erosion dining the coining lie;;i,vy rainy sca^soii; and 
secondly, to maintain the soil in good [physical condition when cut down a,nd tiiriicd 
under. This advice is especially applicable to citrus orchards and hillsidi) luiiiaiia 
plantations, wliieli frequently sufL'er from severe losses of valuable top soil. 

Pineapple plantations must be kept well worked tO' assist the nuiiii suimiiei croj) 
later on. 

Keep pineapple plantations of ali ages wood-free by sliallow Dutch boo culti¬ 
vation. 

Pineapple growers who have missed the spring xdaiitiiig will usually iind it l>etter 
to delay activities until the end of February. The idea is to wait until the main 
teioiisoonal rains have ceased. Then the ground will still be. warm and moist; while 
there still remains a sufficiently long growing period to enable young plants to make 
a good development before the cold weather checks growth. 


Bananas and pineapples may still be planted, though it is somcwliat la,to for 
•the former in the more southern parts of the State. Keep a good lookout for pests 
of all kinds, such as Maori on citrus trees, scale insects of all kinds, all loaf-eiitiiig 
insects, borers, and fungus pests generally, using the remedies recommended in 
Departmental publications. Bunchy Top in bananas will be most severe during 
Februai 7 , March, and April in those districts in which it exists and growers should 
make regular patrols of plantations. 

^ Fruit fly should receive special attention,■ and on no'account, should iiifeBted 
fruit ^of any kind be allowed to lie about on the ground to become the means of 
breeding this serious pest.. If this is neglected, when the main nuuigo crop In the 
South'and the early-ripening citrus fruits are ready, there will lie m army of flies 
waiting to destroy them, 


^ Be very careful in handling and marketing of all kinds of fruit, as it^ soon 
spoils in hot weather, even when given the most carefui t reatment. Ihirt.her, as 
during January, there is ge'iierally more or less of a glut of fresh fruit, only the Imst 
will meet with a ready sale at a satisfactory price.' 


Grapes are in full season, and in order that they may be sold to advantage' 
•they must be very carefully handled, graded, and packed, as their value depends 
very much on the condition in which they reach the market and open up for sale. 
Well-coloured fruit, with the bloom, on and without a blemish, always soils well 
whereas badly coloured, immature, or bruised fruit is hard to quit. 

. One of the greatest mistakes in marketing grapes is to send the fruit to market 
before at as properly ripe, and there is no better way to spoil its sale than to try 
and force it on the general public when it is sour ahd unfit to eat. 

Bananas for sending to the Southern States require to bo cut on the green side, 
^mature as to be only partially filled. The fruit must be 
well filled but show no sign of ripening; it must be carefully graded and packed and 
the cases marked in accordance with the regulations under the Fruit Gusto Acts and 
forwarded to its destination with as little delay as possible. 


^ Pineaples should bo packed when they are fully developod, 'whieh. meana that 
they contain sufficient sugar to enable the fruit to mature properly. Immature fruit 
•must not .be, marketed, and if an attempt is made'to do so the fruit is HaMo to 
uaizure and the sender of the fruit to prosecution under the abovenamed regulations. 
Further, the fruit must be graded to size and the number of fruit contaSied in a 
Mse^must be m^ked thereon. Immature fruit must not be sent. For canning, 
the fruit should be partly coloured; immature fruit is useless; and over-ripe fruit 
IS ,.pst as mad. 'The former is, deficient in colour and flavour and the^ latter is 
anTo%kLg^^' 'texture,'TOO that it will not stand' the necessary preparation 


_ Should there be a glut of bananas, growers axe advised to try and convert any 
thoroughly ripe fruit into banana figs. : ^ ^ umj- 
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Tlio fruit must be tlioroug-My ripe, so timt it -will peel easily, aricl it siioold be 
laid ill a siiigio layer on wooden trays and placed in tbe sun to dry. If tlie "weather 
is sottied, 'tiioro is little trouble, but if there is any sign of rain tlie trays iiiiist be 
sta,ekotl till the weather is again fine, and the top of the stack protected from the 
rain. To facilitate drying, the fruit may be cut in half lenghtways. It should be 
(Irictl till a small portion rubbed between the finger and tliiuab shows no sign of 
moisture. It can be placed in a suitable box to sweat for a few days, after whieii it 
1)0 dipped in. boiling water to destroy any moth or insect eggs that may have been 
laid on it during the proctess of drying and sweating. It is then placed in the sun 
to dry oil' any moisture, and wdien (piite dry^ it should be at once packed into boxes 
lined with dean rvhite paxier. It must be firmly imckod, -wlieu, if it lias been 
properly dried, it will keep a considerable tiiiio. It can be used in ma.ny waays, in d 
forms an excellent sobstitvito for raisins, sultanas, cnrmiits, or other dried fruits used 
in making fruit cakes and other comestibles. Iljiuana figs will be found useful for 
home (a>:nsiinr]:)tion, and it is possible that a trade may be bui.lt up that will absorb 
a quantity of fruit that wnuld otherwise go to waste. 

THE GRANITE BELT, SOUTHERN AND CENTRAL TABLELANDS. 

J ANUARY is' a busy month in the Glranite Belt, and orchardists are fully occupied 
gatlioriiig, packing, and niarketi'ug the crop of midseason fruits, consisting of 
|)lu..ms of sevei'a! kinds, peaches, nectarines, x^ears, and apples. Tlie majority'of those 
fruits are better Injopcrs and carriers than those that ripen earlier in the season; at 
l;ho same time, the period of usefulness of any particular fruit is very limitcjd, and it 
must be marketed and diB|>osed of with as little delay as xn>ssible. 

WiUi tlie great increase in x>.rod,uction, owing to the large area of new orchards 
eoinitig into bearing and the increasing yields of those orchards that have not come 
into full profit, tliore is noi; likely to be any market for immature or inferior fruit. 
There will bo ample good fruit to fully supply the markets that are available and 
acccssiblo. M;ucd:i of itio fruit will not carry far beyond the metropolitan market, but 
linmilcshed plums, clingstone pea.cbes, and good firm apples should stand the journey 
to the Oe'ntrjil District, and_, if they are very carofully'selected, handled in a inaniier 
to jjr(.'>veut any fira.is'ing, and -properly graded and'j.iacked, tliey should carry as far as 
To'WiiBville. (IrowerB must remember that, given a market fully supplied with fruit, 
only such fruit, as reaclies that market in fir.st-class eonditioi'i is likely t.o1.>r’i,i-ig a price 
tlmt will |'>ay thorn; eonsc(|nontly the grower who takes tl.ic tro'uble to send' nothing 
but perfetd fruit; to grade it far size'and colour, to pack it earefi'illy and honestly, 
;p'lac5ng only of.i, 0 “'HiJ^ed "fruit, ■ of oven quality a'lid even colour, in a case .and packing 
it so that i.t will carry witho-ut bru-ls.ing, jmd, when opened up for Bale, will sliow 
to tlio best advantage^, is pretty certain of making good. On the other hsind, the 
careless grower vvlio sonds inferior badly graded, or badly packed fruit is very likely 
to' find when the returnB for the sale of' this fruit are to, hand that ,afto.f‘paying' 
expenses tliero is little, if anything, loft. The expense- of marketing tlio fruit iS' 
practically the same in both cases. 

Then why spoil the ship for a lia'porth of tar^’ after you have gone to the 
expe'iise of pruning, spraying'', ma.nuring, and cultivating your oreliord'f Why not 
try a.iid get a maximum return for your labour by marketing your fra it properly!' 
The paeldng of all Muds of-fruit is a .fairly simxfic' matter, x>rovid.ed you will 
remember'—’ 

(I.) That the fruit must bo fully developed, but yet qxiite firm when 
.- gathered. 

'(2.) That it must be handled like eggs, as a bruised fruit is 'a spoilt fruit, 

, , '' and, when packed with sound'fruit, spoils them also. " 

(3.) That only on©-.s!zod ' fruit, of an even degree of ripeness and colour^ 
must be pa'ckecl in a ease. ' 

(4.) Tha.t the fruit must he so packed that it will not shift, for if it is' 
loosely packed it will be so bruised when it' reaches its destination that 
,-it will be of little value. At the same time, it must'not be packed so 
tightly as'to-crush-the fruit. 

Ilf, these ,simple rules are borne in 'mind, growers will ,fiud that*much of the blame 
they' frequently attribute to the fruit merchants, or middlemeii is actually the result 
.'Of their' own lack, of care.,. Fruit that opens up in the ,pmk' of eondit'ion sells',itself, 
whereas' any, fruit that opens up indifferently is hard to sell on any except a. ba're 
market, and on a glutted'market is, either unsaleable of realises such a poor price that 
the'grower, is-'frequently out of pocket,'and would have been better off had he''not 
attempted: to market it. 
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If spraying ■vvifli arsenate of lead and systematic bamlagiag lias been properly 
carried out^ there will be comparatively few eodlin moths to destroy the later ripeiibig 
pip fruits; but if these essential operafions have been iieglectcd or carelessly earried 
out a number of moths will hatch out and the eggs laid by them will turn to larvic 
that will do much damage^ in some cases even more than that caused by _ the first 
broods tliat attack the fruit as soon as it is formed. Where there is any likelihood, 
therefore, of a late crop of moths, spraying with arsermte of lead must be continued 
if the late crop of pip fruits is to be kept free from this serious pest. 

Fruit % must be systematically fought, and on no aceount must any fly ••Infected 
fruit be allowed to lie about on the ground and breed this post, to do furtlmr damage 
to the later ripening fruits. 

Citrus orchards will need to be kept well cultivated in the drier and warmer -parts 
of the State, aiuk where necessary, the trees should bo irrigated. If scale insects are 
present, the trees' should be either sprayed or, better still, treated with hydrocyanic 
acid gas. 

'Western, grapes are in full season, and if they are to be sent long distaiuies by 
rail then they are all the better to be cut some hours before they a,rc packed, as this 
tends to wilt the stems and keep the berries from falling ofi: in transit. The fruit 
must be perfectly dry when packed, and should be as cool as possible. It must be 
firmly packed, as a slack-packed ease always carries badly and the fruit opens up in 
a more or less bruised eonclition. 


THE BLENDING OF CREAM. 

The great importance of the operation of blending cream is cvide-ntly not well 
understood by many farmers, judging by tlm condition In which much croum r«’!,ic*hoH 
the butter factories. , Lack of proper attention to 'this vital matter is often tho 
ehuse of undesirable, fermentations, which detract'from the bright, aromatic 'llavour 
desired in choice cream, and results in the consignment being graded down. 

The practice of holding the cream from each separation in a separate utensil 
encourages the development of faults like stalehess and over-ripeness in the portions 
which are kept longest on the farm, and the mixing of these portions with tiuv other 
separations just before despatching to the factory gives a bulk cream of inferior 
flavour. Adding the cream straight from the separator, without in any way reducing 
the ' animal heat, to a partly-filled can of' cream from a previous separation is 
another practice which merits the severest condemnation. 

The correct procedure to follow is to mix each batch with the bulk after tlio 
heat: has been reduced, which usually takes about an hour, unless, cooling devices 
are used, when' the different portions can be mix'od immediately. It is much easier 
to imevent 'off flavours from .developing; by keeping the oream in' larger' quantities 
than 'by' reta,ining 'each .separation in a separate container. . ‘ 

Some farmers consider that by keeping each separation ■ apart the X'iak of' 
getting second-grade cream is' minimised ■■ or, 'at any rate, that only part nf the 
supply is likely to be graded low. However, modern methods have demonstrated 
very definitely that correct blending of cre'am, by'ensuring "an, oven souring, helps 
to achieve choice quality. 

Stirring of the cream at regular intervals throughout the day may be regarded 
as an essential point in the correct blending of cream. It assists to o'btain even 
ripening and even consistency. ''..Finally, it'''.ifliould' always■ be .'the'to ^'deliverTo 
the factory as frequently as transport arrangements wiE permit, for the longer 
that cream is kept on the farm the more difilcult control of ripening becomes. 
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Farm Notes 



JANUARY. 

F IB.LI).-—“The iiuiiii business of the field duidiig tliis luoixtli will bo piougliiiig and 
preparing tbe land for tbe potato and other future cropsj anil keeping all 
growing crops clean. Great care must be exercised in the selection of seed potatoes 
*to ensure their not being affected by the Irish blight. Never allow weeds to seed. 
This may be unavoidable in the event of long-continued lieavy rains, but every effort 
should be made to prevent the weeds coming to maturity, A little inaiKe may still be 
sown for a late crop'. Sow sorghums, Seta/i'ia Sp. (panicum), teosinte, and eowpeas. 
In some very early localities, potatoes may bo sown, but there is considerable risk in 
sowing during this month, and it may be looked iipon merely as an experiment. 
Plant potatoes whole. Early-sown cotton will be in bloom. 

On coastal and intercoastal scrub, districts, where recently burnt-off scrub lands 
are rea<ly for tlie reception of seed of summer-growing grasses, sowing may commence 
.as soon as suitable xYeathex^ is experienced. Mucdi disappointment may be saved, and 
subse<iuont expenditure obviated, Ixy ensuring that only good gemiinable grass seed 
is sown, of kinds and in quantities to suit local conditions, the circumstances being 
kept ill inind that a good sta.n(l of grass is the principal factor In keeping down 
weeds and undergrowth. 

In all districts wliere wheats barley, oats, canary seed, and similar crops have 
recently l>een harvested, the practice of breaking up the surface soil on the cropped 
areas should invariably lie adopted. Soil put into fit condition in this way will 
moisture and admit of the rains percolating into tlie subsoil, where the 
moisture necessary for the prodmdion of a suceoeding crop can be held, provided 
attention is given to the maintenance of a surface mulcli, and to the remo-^ail, by 
regular cultivation, of volunteer growths of all kinds. If not already seen to, all 
harvostiiig machinery should be put under cover, overhauled, and the woodwork 
painted where reipiired. ' ■ ■ 

Where maize and all summer-growing “hoerN^ erojis are not too far advanced 
for the purpose, they should bo kept in a well-cultivated condition with tlie horse hoe. 
Young maize and sorghum crops will tlerive much benefit by harrowing them, in the 
■same "direction as tlie rows are running, using.light lever harrows with the tines set 
back at an angle to obviate dragging out of plants, but the work should not be done 
in the heat of the day. 

■ Quick-maturing varieties of maize and sorghum may still be. sown in the early 
part of the month in coastal areas where early frosts are not expected* 

Succession sowings may be made of a number of quickgrowing summer fodder 
•crops—'Sudan grass, Japanese;, and French millet, white panicum, and liberty millet 
(panicum). In favourable situations,'both '*gi’ain^^ and *^saccharine^ ^ sorghums 
'may 'Still be grown;''also, maize, for'fodder, purposes. 

,Fod,der conservation should'be the aim of' everyonc''Wlio derives a'living from 
"'^tock, particularly the dairyman; the'present is an'important period to plan cropping 
arrangements. Exclusive of the'main crops for feediu'g-off ('when fodder is suitable 
for this purpose), ample pro'vision should'bo made for ensilage crops to be conser'ved 
.iU' 'silo or 'Stack, , ,As natural and eummor-growing. artificial grasses' may be ex'pectod 
'to,loae"soine:of their'sueeulenee in autumn, and more of it in winter a.nd eaily spungy", 
the' crop'ping''^‘layout to provide'a continuity of succulent' green fodder llnoughout 
the season calls for .'thorough and deep cultivation and'the 'building up of the fertihiy. 
;'and moisture-holding'; capacity of'the'Soil. Hantet^s friend (so'rghum) may bo sown 
.as„ 'a"broadcast crop 'at thO' latter end of the 'month for cutting and feeding to cattle 
in.''the "autumn and. early winte'r. Strips of land sho'uld. be./'prepared .a'iso'for.''^a' 
succession'Sowing., about the second week'in February, and for^winter-growing' fo'dder 
crops'.''' ■ '' ,' , ' 
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OUR BABIES. 

Under tlm hmMng a series of short articles hg the Medical and Nursing 
Staffs, of the Qneenslmid Buhy GUnies, dedlmg with the care and' general welfare 
of hiiMes^ hm been planned in the hope of maintaining their heaUh, innnniAg 
thdf happinessf and decreasing the nimhcr of avoifkbk (hnths. 


A WISE MOTHEB. 

fJOW fortunate are the children of a good mother! 0:1' her more tluui 
of anyone else it may be said tliat her werk lives aftc:r lic:r.' Veiy 
seldom does she discuss her methods in print. Wo tlierefore do not 
hesitate to reprint the following article.’^' 

Freedom and Discipline. 

, am a firm believer in discipline for baby fro,m the earliest cradle 
days. By that I mean that baby must be taught automatic obedience' 
and must learn to respond to a regular rhythm, and mot find that, by 
the power of the lungs, he can bring himself extra attention or other 
delights.'. But, while discipline is one side,of the picture '(and a very 
important 'side), and wlrile it is my belief that if obedience has not been 
taught by the second birthday it will be very, very hard :for it 'ever tO' 
be "taught, yet I' would plead withmothers to give their' cliildren the' 
'maximum amount of freedom possible., 

“';Ghildren are not small replicas of their mothers, nor are they 
mmiature;,,adults, and we' must always beware of seeking to regulate 
their lives from,, an adult standpoint. Nothing to 'so likely to blight and 
/spoil a' budding 'P'elsonality as a too rigid and unimaginative authority. 

' '/'Take the question,'of■ freedom in physical action. ' Almost inces¬ 
sant' movement on 'the', part,of, the..pre-school '.child is both right an,d, 

Prom a'New Zealand paper, 'wliieh repriated' it f tom:, . the Women 'Piet or iaP^ 
dght years 'ago. The.,name of .'the writer.waeAot..'given,.'',''' 
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necessary, Tlie law of growth and co-ordination of the mnseles depends 
almost entirely on such movement, and every natural activity and 
impulse gives practice to the imiseiilar and sensory systems, enabling 
them to develop to the full. 

^^Any training which cuts across this natural law is both cruel and 
foolish. If you cannot have both flowers and children in your garden, 
sacrifice the flowers. 

Legitimate Outlets. 

^^Wlien l(3gitima,te outlets are provided for this activity, there will 
be no need for endless strings of ‘Don-’ts^ from morning to night, which 
are so wearing to both mother and child. The best outlay a mother can 
make is to erect in some way an outside shelter or veranda, to provide 
outdoor tables, chairs, and sleeping places, and to install a large sand 
pile, while a see-saw and a box of wooden bricks are excellent outdoor 
'equipment. With such simple arrangement the toddlers will be happy, 
healthy, and content, and the garden a far more radiant place than 
any number of flowers could ever make it. 

*‘Even when activity is directed, iuto some dangerous channel, it 
should not be sternly repressed, but merely redirected into an equally 
delightful but harmless one. All eoinmands should be, as far as possible, 
positive, not negative, and with a little imagination, many of the child’s 
natural desires can be legitimately satisfied. For instance, all children 
love playing with scissors, and there is no reason why round-topped, 
bliintish ones should not be provided, and the child carefully taught 
liow to use tlicin. 

With regard to freedom of choice of action, experience shows that 
it is usually more kind to the child to allow this, but rarely. A child 
has so little experience, and often takes life so seriously, that he will 
exliaust his supply of nervous energy in tiying to decide for himself 
wliich of two pleasures he would choose. 

plan the day so that there is no hesitation will make for 
restf Illness. 

‘^Tlie wise mother will refrain from speaking until any plan that 
is in her mind is quite matured, and .fettled, while undoubtedly the fewer' 
changes which are made in the everyday routine the better it is for 
character and content. We should find such a routine boring, but a 
small child delights in law and order, and in frequent repetition—as any 
nursery story-teller can witness! , 

Example Counts. 

'^'When.^we cometo the'question of character and morals, the 
crux of the' whole situation is the atmosphere which we ourselves .are 
■creating. Baby’s sharp eyas■ are ever watching and striving to imitate 
the .beloved adult, and henan have no experience of any moral tone except 
that which is in his own home. Hence the importance of' self-control 
in home life,' and of being scrupulously, careful in the choice' of'' any 
deputy, who is much with bhe child. ■ Sometim,es.. daddy, tired,fro'm the 
office, is a stumbling block to his little one, for it is useless to speak of 
the value of' politeness, 'chivalry, cheerfulness, and so on if, the man, of 
the'house'lolls at .table or permits himself to be grumpy or disagreeable. 
One of the most important of childish instincts is the longing ,‘tO' be'big,'’ 
and 'if, virtues which'are instilled 'into him are connected solely, with the 
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nursery, he will, sooner or later, desire to show his emancipation by 
practising the opposite^ If virtues, however, are the adult things, and 
wilfulness, rebellion, untidiness, and so on, signs of babyhood, then we 
have a powerful incentive to help him to acquire the former and out¬ 
grow the latter.” 


COMMON DANGERS ON REEF AND SHORE. 

is especially desirable that children and adults should be waimed of 
the dangers awaiting the unwary on sandy beaches or on the reefs 
along the seashore, for with the coming of the warmer season and the 
holidays of Christmas and New Year the beaches and coastal waters 
will be thronged with many thousands of people to whom such a warning 
might come very opportunely. 

Some of these dangers are listed as follows:— 

The Portuguese Man-op-Wab. 

Blue-tinted sausage-balloon often found in tlie water or on the 
beach near the edge. It has several long blue strands winch may sting 
a person so severely that paralysis and even death may follow. 

Cure .—^Apply sal volatile as quickly as possible to tbe affected 
parts. Sal volatile may be used also for jelly-fisli stings. 

Cone-Shell (Geogeaphus). 

IJsually found under large boulders. It is a pretty shell, which 
should never be handled except with tweezers. It was one of these shells 
that caused the death of a man somp time ago. 

Cone-Shell (Textile). 

This textile cone is the eomimoner of the two cones and is eonsider-ed 
not quite so deadly. 

Stonepish. 

Slugpsh in habit. When danger threatens it raises its thirteen 
dorsal spines. Usually hidden among weed and sand. Causes excru¬ 
ciating pain, relieved only by morphia, and lasting in effect for as long as 
six months. Sometimes found in Moreton Bay. 

Belief may be obtained by applying heated onion. Medical 
aid should he summoned immediately. 

CuTSHELL (OR Eazoe Shell). 

Usually so embedded in the muddy sand as to have its sharp razor 
edges just level with the surface. If a wound has been inflicted by a 
razor ^ell (or an oyster), care should be taken to clean the wound of 
all pieces of shel and then cover-with collodion, which will forth a seal 
over the injured part, 

: General;A bvicB., :' ' , , 

Never go wading tmless stout shoes with thick leather soles 
worn; sandshoes are not a really suitable covering. 

Never touch any strange object in the water or on the beach. 
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IN THE FARM KITCHEN. 

USES OF MACARONI. 

Maeaxoiii provides a welcome eiiange from tlie usual meat dishes^ and can. be 
combined witli other foods to form an appetising course. 

To Boii Macaroni, 

Place the macaroni in a saucepan containing enough boiling water to cover it 
well. Boil uncovered for aBout tw'enty minutes. Turn into a colander. Eiiii the 
cold tap on it for a secoiul or so, then drain again, and use as required. 

Macaroni and Cheese Scallops, 

Take 4 oz„ niacaronij I pint milk, 2 oz. cooked ham, 2 oz. grated cheese, 2 eggs, 
1| oz. butter, stale breadcrumbs, pepper, and salt to taste. 

Boil macaroni, drain well, and chop. Stir in half of the butter, melted cheese, 
chopped ham, beaten eggs, milk, pepx^er and salt to taste. Butter as many scallop 
shells as are required. Hjirinkle them with stale broadcrimibs. Pill witli the 
mixture. Sprinkle lightly with stale breadcrumbs. Place small pieces of the 
remaining butter on top, and bake till crisp and brown. 

Tomatoes with Macaroni' Stuffing. 

Take 6 large tomatoes, 4 oz. cooked macaroni, 4 large tablespoonfuls grated 
cheese, 1 egg, 1 teaspoonfiil chopped parsley, breadcrumbs, 11 cupful tinned tomato 
soup, 2 tablespoonfuls butter, pepper, salt to taste. 

Put the soup into a saucej)an. Cut up and add macaroni. Bring to boil, cook 
for a few minutes, then cook and drain. Add parsley, pex)per, and salt to taste. 
Beat the egg lightly,' add cheese, mix well, and stir into the macaroni. Bemove a 
slice from blossom end of tomatoes, and carefully scoop out pulp. Fill tomatoes 
with mixture, cover with a layer of breadcrumbs. Bab with tiny pats of butter. 
Bake till brown. 

Spinach and Macaroni. 

Take J lb. macaroni, 2 tablospoonfuls melted butter, 2 tablespoonfids meat 
gravy, grated nutmeg, 2 bunches ISnglisli spinach, 1 05s. flour, I gill white sauce, 
pepper-and'Salt. 

Cook macaroni in boiling water till tender. Meanwhile, boil the spinach. Brain, 
chop, and sieve. Eeturn spinach to pan. Season tO' taste wi.th salt, popper, and 
grated nutmeg, if liked. Stir flour into the melted butter, tben add gravy. Bring 
to the boil and add spinach. Stir hot white sauce into drained macaroni, and place 
in a border round a hot fireproof dish. Paede tlie sj>inacii in the Cyentro. Garnish 
spinach with chopped' macaroni. 

Maearoiii Eggs. ■ , ' 

., Take 2 eggs , I , onion, 4 lb. tomatoes, 4 ok. butter, gill water, sprig parsley 
and thyme, 1 clove garlic, 1 teaspoonful cornflour, 2 oz. macaroni 

Peel and mince the onion, epok it for a few minutes in the butter, but - do not 
let' it brown. Add'the sliced tomatoes^- also the water, herbs, and' garlic, and cook 
them gently till tender. ; Wh'en ■ ready, remove the herb's and ga-rlic, and rub sauce 
through a sieve, then thicken it with the cornflour smootlied in a little cold water, 
a.nd add, swoning to'.'taste. Meanwhile,''break , up the macaroni, 'leaving.two long 
''Pieces. Wash -it and cook it' in boiling wate-r'with,salt, drain it when tender, and mix ' 

^ with half the tomato' -aau'ce. Turn this into''a fireproof dish., make two hollows 'and 
break an egg' into ea.ch, 'sea-son them well,'''pour' the remainder of the' sauce, carefully 
o'ver them,'and put the dish in the oven long enough to cook the eggs. Garnish tha;'' 
diS'h mth, the'two long pieces of macaroni. ' . , ' 

Maearoiil, ,aiif Temato'esk -, 

' ,Take'f lb.''macaroni,"2 lb. -tin tomatoes, 1 oz. butter, 3 tablespponfulB bread- 
",''Crumbsj'l','small onion,' pepi^er, and salt/' 

^''' "Arrange bo'iled 'and"'dr,ained macaroni in a greased, 'fireproof,'baking dish, scas'On/ 
to taste with salt and pepper, and sprinkle with half the chopped onion. Cover with 
-'Ihe-'tomatO'C'S', the" remainder, of the onion, season with-'p'epper,'and,,salt, then cover 
with the crumbs."-„,''Place'tiny','patS'',of, butter- o,n to'p,,-''Bake'in'-''''-a moderate oven on tire';,' 
top shelf for half an hour., , 
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Macaroni and Oysters. 

Take 2 oz, macaroni, -I oz. butter, oz. llourj 1 g'ill Biilk^ 1 dozen, oysterj^^, jiiico' 
§ lemon, salt and cayenne. 

Break tlie niaearoni into pieces an ineli long, and boil till tender in fast-boll mg, 
water, to wkicb a little salt lias- been added; then strain, melt the butter in a 
saucepan, add the flour, and mix well. Stir in the milk with the pan off tlic gas. 
Eeplace over the heat,'and stir till it boils. Season with lemon juice, salt, and 
cayenne, Eeinovo the beards from the oysters, and put the oyster liquor into tlie 
sauce with the maea,xoni. Cut six of the oysters in half, and add them t;o tlie 
macaroni mixture. Pour into a fireproof dish, and lightly brown in a hot over for' 
five minutes. Put six whole oysters on top, and servo. 

Italian Macaroni Pie. 

Take lb, to f lb. cold cooked beef or mutton, i onion, 3' firm, ripe tomatoes,, 
i Ib macaroni, salt, pepper, nutmeg, a little sauce or stock, br(3adcrumbs, eliecscu 

Cut the meat into thin slices, peel and slice thinly Iialf an onion, iind the 
tomatoes. Boil the macaroni till tender in slightly salted water.^ Drain and cool 
the macaroni, and cut it up rather small. Line a buttered ].)aki,ng dish with macaroni, 
and range the meat, onion, and tomato slices on the baking disli. Season with salt,, 
pepper, and nutmeg; pour over a, little sa.uce or stock, and cover top wdth maearoni 
Sprinkle over some breadcrumbs and grated cheese, and bake for about half jur 
hour ill a hot oven. 


PUMPKIN PIE, 

Hero are three ways of making pumpkin pie:— 

!l. It} grammas or a very dry,”ordinary pumpkin (atoamed); J cup sugar; Juice 
of two lemons; •} packet of spice; lb. currants. 

When the pumpkin is cold, mash it well. Add sugar, lemon, Juice, spiec, and' 
currants. Cover with a flaky crust and bake till golden brown. 

2. 1 large gramma (steamed); cup sugar; Juico ol 1 lommi; juice O'f tlrrcc 
passionfruit; an ounce of butter. 

Mash the pumpkin with butter and sugar. Add lemon a;nd; |’>assionfru1t Jii.Iccr. 
Cover with a good short emst. Bake until golden brown. ServoWiDi wivl|;»|)(a'l find 
sweetened crerun. ' 

B. One large cup mashed, cooked pumpkin; one cup hot milk, I t(‘>aHpnc>n 
nutmeg; } teaspoon eimiamon; § teaspoon ginger, -J e.iip brown sugar; ’ one 
slightly beaten egg. 

Mix all together. Have ready two pieces of good pastry. Lay one on round, 
pie-dish. Spread mixture evenly, cover with second piece -of pastry, I'uark for sliemg,, 
brush with white of egg, sprinkle with sugar, and bake about half uin Iiour in a 
moderate oven. Serve hot, with custard or cream. 


FACTS ABOUT THE PAPAW. 

The pajoaw tree takes, a. prominent’place among the many tropical fruits that 
thrive In Queensland. The-papaw originally eamd from Central AmoricU’and id’ 
known there by the natives as the ''papaya’^'or ^hnamai'^^ (father and mother) 
tree, according to the- sex of the ■ plant. ' Introduced many years ago, the pa.paw' 
gradually became acclimatised until it found conditions '“ho congenial that it' how^ 
thrives on, the coastal areas of Queensland. 

Papaw trees grow,from seeds. ■-The .tree is, a araall one. seldom axceadiiig 
twenty feet in,,;,height,^.is of spongy'texture and is usually' hollow in tho middle. 
It resembles a'.'mmboo in this res^pect. It is practically branchless, and is surmounted, 
by 'a crown of large;: palmate .leaves,- at, the base of Which fruit is-produced. Of, 
late, years some growers have adopted :the- practice of stopping the growth of the- 
main stem...and, forcing the tree to thro.w two or .more branches. - By .this means, the 
tree, bears a, far greater'.quantity of fruit close to-'-the 'gro.und-'tha.n„is the case if 
it'.is'allow'ed to develop',naturally.' 

The trees are sexed.," 'The male tree .flowers profusely 'bearing -flowers at'-tbO’ 
end of long stems-which,,,hang - down an,a'-suspend'’ Vertic4% ,any-fruit - if'iormotL 
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As tlie fruit borne by male trees is small' and 'of no eommereial Yalue^ the trees are 
■tisiially cut out as soon as tlie sex can be determined^ a few only being left 
■for tlie purposes of fertilization of the seeds in the fruit of the fem,ale trees. 

^Tlie female tree bears £l.owerg at the base of the stem of each leaf and a profusion 
'Of fruit forms close to the stem. The fruit are often so thick on the stem of the 
tree that .many of tlie pap'aws are crushed as they develop^ and ripen in a mis¬ 
shapen condition. 

The papaw tree^ being of trojiieal origin, is particularly liable to. damage from 
frost, and must be grown in positions sheltered from heavy winds and frost. 

Seeds are planted in beds in the spring and early summer, and the small 
seedlings transplanted to the field when from six to twelve inches in height. In 
•order to make full allowance for the cutting out of the male trees, two and at 
•times even three seedlings are planted to ca..ch stool, but of these not more than 
one tree is allowed to bear fruit. Trees arc spaced from eight to ten feet square, 
'The young phriit develops rapidly and, given suitable growing conditions, the 
female will at times commence to bear fruit witliin two feet of the grouiid. Particu¬ 
larly vigorous tides will at'the'one time'have from fo'ur to s'ix feet of the stem literally 
covered with fruit. Trees will bear in approximately twelve months, and although 
their eommorcial bearing life is short, seldom exceeding four years, the actual 
weight of fruit j)roduced per tree is high. The fruit ripens from tlie bas (3 upwards, 
.and no part of the atom ever bears more than one crop. As the tree ages the 
fruit is developed higher and higher from the ground, and it is a common sight to sec 
brandiless trees so high that ladders must be used for x>icldng. 

The croj) usually commences to mature in April, and continues heavily until 
‘Cliristnias, 'with light sujiplios available through January. The papaw lias thick 
yellow ilesh with a small havity in the centre, which usually contains a numlier of 
'black seeds. 

Tlio skin of the papaw is very thin and particularly delicafo when the fruit 
IB fully ripe. The thinness of the skin makes it peculiarly susceptible to outside 
influences, and accounts for so many of the ripe papaws sliowing blemishes. These,, 
however, do not detract from the eating quality of the fruit. 

Gradually the health-giving properties of the papaw arc receiving wider 
rocognitioii, ami the acreage under papaws is increasing. The papaw is g'rown 
thr 0 ugli 0 u t (joast.al Qiieenslancl. 

As a tables fruit tlie papaw is delicious and wholesome. Some palates may not 
sappreciate the Ibivour at flrst, b'ut the ]'»ap:iw habit is well worth acquiri'ug in such 
'Cases, ydie addition of a little orange or lemon ju;i,ce' or passion fruit grcaldy' 
improves the '.fiavour.. For salads, j)apaws are esp'oeiaily valuab'ie. The size of fruit 
varies on each tree, but most' fruit marketed ivill provide from 1 to 5 lb. of siieculent 
fleshy which, by the addition of sliced oranges and 'pineapple,,■, quickly makes a 
delightful salad, and one that, will allow generous helpings. Papaws arc in season 
from April to■ .uecember. Every fruit shop,in Queensland sells papaws,' and cafes 
serve them daily during the season. , Iced papaw is very^ popular. .Papaws should, 
not to be eaten until the flesh is soft. 

' The papaw is used in various forms:— 

(a) ,In its ripe sta,te ',as a breakfast fruit, for wliicli purpose' it'is cut length¬ 
wise into individual portions, and the seeds arc,removed. It is flavoured 
to. suit the, taste by the addition-of lemon ;or orange ijuiee and sugar—or 
with sugar only* 

(b) Am a dessert fruit, when it is,sliced and eaten with sugar and crushed iee, 
or diced and incorporated with other fruits as a fruit salad. 

' (c) ,Ab a salad combined with lettuce or in mayonnaise; or'served with green 
celery,and onions*' 

(d) The green fruit' may be boiled or baked and served as a.vegetable.' 

, (c).. As a crystallised fruit, and it is sometimes made into,pickles, marm,'alade, 
jelly, pie, Jam, ice cream, and sherbet. 

(/) As the main constituent of the following commercial lines: Tropical 
Fruit Salad and Papaw dhutney. 

'Nearly all parts of the'"papaw have some medicinal v'alue.' The most important 
'tnedicmal properties are said to be found in the milky juice' which' occurs' most' 
'Abundantly in the green fruit. These properties of the juice 'are due 'to the active 
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principle called papain/^ whick has been long recognised as of eoiisiderable value 
in dyspepsia and kindred ailments. Its digestive action is undoubted, and it is a not; 
uneoWnon practice to rub a slice of green .iuiey papa.w on tougk meat to make i.t- 
tender. Another practice is to wrap tlie meat in crushed papaw loaves over-night 
prepjaratory to cooking it. 

The papaw is a valuable- aid to digestion, and many sufferers from dyspepsia, 
have obtained relief by eating this fruit. Papaw juice contains papain, a powerful 
digestive ferment, wliiek is often used instead of pepsin. Por dysentery the ripe fruit 
is a sovereign remedy. The seeds have the flavour of watercress, and are an effkdcnt 
vermifuge. 

Tlie late Lord Harris, who visited the West I,ndies with a team of English 
cricketers a few years ago, was a sufferer from digestive troubles. Such was" the- 
relief that he obtained from the eating of papaws, that he subsequently wrote in :x 
local journal, urging that greater attention should be paid to the medicinal valut3 of 
the papaw, and stressing his view that the importance of this wonderful fruit should 
be far more widely recognised. 

In a recent report of the proceedings of th# Agricultural Society of Trinidad,, 
a contributor of a paper on the papaw said: iuive no greirtor fiutliorify j-hau 

myself who am a constant sufferer of stomach troubles for wliieh niediea,! Hciruice 
has proved to be of very little use. Persuaded by a friend, I am now making use of 
the papaw in all recognised forms together with a tonic bearing the following 
recii}e:“— ^To a bottle of wine use about two green thinly skinned" grated papaws, 
allow the composition to soak for a period of four days, after which it is strahuMl 
and then used by taking a wineglass full before meals. ^ 1 am, indeed, gratified with, 
the results. 

Papaws contain no sucrose, but contain Isevulose, which is specially suitable for 
diabetics. 


HOUSING COCKERELS. 

The housing of a large flock of cockerels, which are being rcartul either for 
stud or for table purposes, causes some concern, owing to the mimbor which axe 
injured through fighting. Fighting is more prevalent among light breeds, such 
as white leghorns, than among heavy breeds, such as australorps. 

The rearing of a large number of cockerels in one unit could 1>e arrauged 
to great advantage by the provision of a special house, rather than making uHtt of 
the usual type ot' fowlhouse. Cockerels of the same age should be placed iit the 
same Unit. Tho type of house recommended is one in which the walls do not 
reach the ground, thereby eliminating corners. For efficiency, economy, and 
simplicity of construction, a building of the gable-end type should meet requirements. 
The size, naturally, will depend on the number of birds to be accommodated. 
A building 12 feet long by 8 feet wide will accommodate, as a maximum, 100 white 
leghorns or 80 australorps. It will be noticed that, approximately, 1 square foot of 
floor space is allowed each bird. It is essential, however, that hens should be 
provided with double that area under the same system. Sucdi a small floor space 
allowance is practicable, because the cockerels only occupy the house for a short 
period.-' 

In the construction of such a building, the four corner posts may be 3 feet, 
;:and'the two'uentre posts 7'feet high. .'By using 8-feet iron for the roof, it woukl 
; extend; to within 2' feet of-the ground. -The'gable-end should face to a point 
between/north "and'east, This .will permit . of, tho front'being loft uncovered, 

" vrhilo'tbe'rear'-'or 'westerly end should-be covered With iron to within'2' feet''Of the- 
ground.;-i-',''Perches are the only, fittings necessary. Those 'Should be all on ibfe 
same level, and 3' feet above, the fiO'Or, run lengthwise, and' spaced 2 foot apart. 
Such spacing will obviate fighting on the perches, 

It is essential for a building nf this,type to be erected' in the eentrO''of a,-large 
• netted run, or a distance from,;other, buildings, if the birds ,are ,to' be - ''reared 
on free range. In addition'^, ■' it" ie advisable to er.ect a number, of pe'rches .in 
different parts of the run. Such perches should be 3 feet high and situated away 
from boundary fences. 

The advantages of this system of handling cockerels are that there are no 
corners or walls in the building, and on being chased the bird can escape easily 
by getting on a perch. An old cook bird placed in the pen, Ijcfore the cockerw 
are three months of age, will materially Assist in preventing the young birds 
fighting. . „ Q 
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RAINFALL IN THE AGRICULTURAL DISTRICTS. 


Tabli showbtg thb avbbage Rainfall foe the month of October in the AGaicirMTOAi. 
Districts, together with Total Rainfall dbeing 1936 and 1935, for Comparison. 
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0-75 

2-32 

Bowen 


1-02 

65 

Nil 

0-05 

Miles 

2 05 

61 

0-28 

2*34 

Charters Towers 

f t 

0-73 

54 

3*0 

1*63 

Stanthorpe .. 

2-56 

63 

1*73 

1-89 

Maekay 


1-71 

65 

2-09 

2*53 

Toowoomba 

2*58 

64 

0*26 

3-89 

Proserpine .. 


1-65 

33 

0-15 

0*12 

Warwick .. 

2.32 

71 

0*47 

2-91 

St. Lawrence 


1-79 

65 

0-56 

2*73 






^outh Coast 











BIggencIen .. 


2-45 

87 

0-61 

3*44 

Maranoa, 





Bundaberg ,. 


2-11 

63 

0-93 

1-40 






Brisbane .. 


2*57 

84 

0 16 

4*93 

Roma 

,1-78 

62 

0*36 

2*72 

Oaboolture .. 


2*54 

49 

0-51 

4-18 






Childers . * 


2-73 

41 

1-32 

3*19 






Crohamhurst.. 


3-31. 

43 

1*53 

4-92 






Esk ... .* 


2-64 

49 

0*22 

3-61 






Cayndah .. 


2‘41 

65 

1-62 

2*20 






Gymple 


2*72 

66 

0*92 

,3*34 

State Farm, <fcc. 





KJMvan " 


2-62 

57 

2-34 

'1*88.^ 






Maryborough 


2-78 

65 

1-10 

1*94 

Bungeworgoral 

1-60 

22 

Nil 

2%t 

Namhowr 


3‘12 

40 

1-06 

5*64 

Gatton College ,. 

2-01 

37 

0-15 

Ranango 


2-28 

54 

0*72 

4*24 

Kairi 

1-02 

22 

« « 


Rockhampton 


1*79 

65 

0*86 

0*74 

Mackay Sugar Ex¬ 





'^'oodford ., 


2*58 

49 

0*42 

4*60 

periment Station 

1*44 

39 

2*47 

2*62/ 


A. S. EldHABDS, Divisional Meteorologist. 


CLIMATOLOGICAL. TABLE—OCTOBER, 1936. 

COMFILED STROM TELEGRAPHIC REPORTS. 



TO 

. 

i ■' 

1 


Shade Temperature. 


,' Rain 

FALL, 

Dietricti and Stations. ■ 

--—-- 

Means. 


Extremes, 


Total, 

Wet 

Days. 


JS-S 

Max. 

Min. 

Max. 

Date, 

Min.' 

Date. 

Goa&al 

Cooktown'^ 

In. 

29-91 

Deg. 
85 : 

72 

Dej. 

SO 

Deg, 

61' 

16 

'Points. 
15 ^ 


Herbertoh ... 

.. 

88 

.57 

91 

13 , 

49,' 

, 14 

87 

6',, 

Rpokhampion,;' '. .. 

29*98 

90 

66 

101 

: 27 

''' 57 ' 

1 

86 


Brisbane ' .v 

30*00 

88, ,' 

63 

99 

'''■■28,'' 

"66 

1 

16 

4 

.'Dmling Dowm, '^ 

Dalby 

Stanthorpe ,. ,. 

,29*97', 

88 

56''" 

'' 99 ' 

''",: 13 ' ' 

, ' 47 

14, 20 

60 

3 


79 

47 

, 86 

18 

m 

3X 

73 

5. 

Toowoomba 


82, , 

53 

92 

18 

42 

; ; 14 

25 

3 

, Mid-Interior. 
Georgetown *. .. 

"29*92','', 

' 

67 

103 

11 

58''' 


112 

3 

Longreach',.. 

,29*94' ■ 

95 

63 

102 

17, 18, 



18 

3 

Mitohell ' .. ' ' .. 

29,-96 ' 

; 89"'''’■ 

,' >3 

99;:J 

‘ 27,"' 

:,'l$,,;' 

'',' ',''46'"', 

13,14, 

25 

4 

WeMem 

Burketown .. ,. 

',2'9''92'''' 

'• '"98'”'' 

70 

102 

'21 

"',,'''''63,',,,', 

“iP 

Nil 


Bonlia .. 

29.94 

95 

■ 65 

105 

' ::,17','''; 

': ^ 5T' '' 


6 

'i 

Thargomlndah 

' 29-95'', 


■'59 , 

102 

'''" 8 ' , 

'''' 50:,,', 

"'"''12';': 


1 
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ASTRONOMICAL DATA FOR QUEENSLAND. 

't* , Times Comptoeb by D. EGLINTON and A. C. EGLINTON, 

liras OF SUNEISE, STJNSET, 

,A1I%MOOHEISE. 


WAEW2CK. 

MOONKISB., 


f 

December, 

January, 

Dec., 

Jan,, 


,1936. 

1937. 

1936. 

1937. 

' Jf X 


'Sets.' 

Msea. 

Sets. 

Lisca. 

Bises, 



tV*,! ‘ 

. JF? 

% 

, p,m. 

p.m. 

,,' I 

4'#* 

' 6*31 



■y'"^0 

J*32 

, .4 

5 

4«49 
, 449 

"4*50 

6-82 

6-38 

A'W 

g-sf- 

' 5*4* 

'’ '6*51, 


gto-21 

rl0**5 

*w 

■6 

4-50, 

6-SC 

>5,' 

,,6*51' 








a.m. 

a.m. 

7 

4‘50 

6*37 

5*6 

6*52 

'•12*15 

12*27 

a 

4»60 

6-38 

6*7 

0-52''-' 

-.•12*46 

1*2 

9 

4‘61 

6*38 

5*7 

6*52 

1*17 

1*47 

10 

4*51 

6*39 

6-8 

6*52 

1-49 

2*35 

11 

'.4*61 

6*89 

6*9 

0*51 

2-29 

3*28 

12 

441 

6*40 

6*9 

0*51 

3*8 

4*24 

13 ' 

4*62 

6-40 

6*10 

0*51 

3*53 

5*28 

,14 

4*52 

6*41 

6*10 

6*51 

4*43 

0*21 

'15' 

442 

6-41 

6*11 

6-51 

5-37 

7*21 

16 

442 

6-42 

6*12 

6‘50 

6*32 i 

8*22 

17' 

4*53 

6*42 

6*13 

6*50 

7*82 

0*21 

13 

1 4»53 

6*48 

6*14 

6*50 

8*30 i 

10*82 

19 

1" 4*5S' 

6*48 

5*14 

6*60 

'9*30 ^ 

11*26 

'20 

! 4*64 

0*44' 

5*15 

0-50 

10*29 

12-29 

,'21 

4^64 

6*44 

6*16 

6*49 

11*26 

1-35 






p.m. 


',22 

4%55' 

6*46 

5*17 

0*49 

12*28: 

2*40 

■28 

.,4*55 

6*46 

5-lS 

6*49 

' 1*32 

3-42 

24: '1 

4^66' 

6-46 

5*19 

0-49 

2*88: 

4*40 

,26 ; 

'4‘'5e 

0*46 

5*19 

6*48 

'8*48 

5*34 

26 "i 

'! 4'57 ': 

0*47 

5*20 

.' 6*48 

4-64 ,i 

6*17 

27 : 

4*58' 

6*48 

6*21 

6*48 ‘ 

6*55 ! 

6-69 

28"'^ 

4*58 

6*48 

6*22 

0*48 'l 

6*65 i 

7*36 

'"„ 29 : 

4-'69 

0*49 ■ 

5*23 

6*47 i 

7*44 

8*10 

, '30 

4-50 

0*49'' 

5-24 

6*47 

8*27 

8*44 

21 

6*0 

" 0*50; i 

"'' ' ''■ 

'''5*26' 

6*47 

9.7 

9*18 


Fliases of the M®op^ OttuiatienSi to; 

6 Deo. 3) ■ Last Quarter 4 20 a.m. 

14 fs ^ New Moon 9 25 a.m. 

21 ,, C Quarter 9 30 p.m. 

28 „ O Moon 2 0 p.m. 

Apogee, 10th December, at 6.6 a.in. 

Perigee, 2eth December, at 6.36 a.m. 

On the 22nd, the day of the Australian sum- 
iner solstice, the Sun will reach its furthest 
distance, 23is degrees south of the points due 
east and due west, and it will be ■ found useful 
to note these points carefully on the horiaoiv 
In all places 23^ degrees south of thO':celest!«i':' 
equator the Sun will be directly overhead 'V 
noon, and a telegraph-pole will cast no shadow- 

On the 27th Jupiter will ri.sa and set wiP* 
the Sun, and be lost to the cv.enhig tak- 
Observers may x*em,ember the interesting sigh;, 
afforded when, in April last, the great, wonder 
fully luminous planet bad riseu above th 
eastern horizon and the cuiwes of Scorpl 
stretched out above it. Watching the plane; 
rising and setting night after night with this, 
notable consteliatlon (the result of the Barth 
rotation), many would at the same time teh 
note of its own proper motion by its increasing 
distance eastward from Alpha Seorpii (Antares) 
until it crosvsed the border of Sagittarius about 
the middle of November. 

On the 29th Mercury will reach its greatest 
elongation, 20 degrees eastward of the Sun, 
and on that date remain above the horizon 
for nearly an hour and a-half. 

Mercury rises at 6.13 a.m., 24 minutes after 
the Sun, and sets at 7,5 p.m., S4 'Uiinutei 
after ' it, on the 1st,; on the ISth It risea lu; 
5.51 a.m., 59 minutas after the Sun, and sets 
at T.48 p.m., 1 hour 7 minutes after it. 

Venus rises at 7.32 a.m., 2 hours 43 minutes 
after th© Sun, and sets at 9.24. p.m., 2 hour?' 
63 minutes after it, on the lat; cm tho 15th ! 
rises at 7.55 a.m., 3 hours 3 minutes after th'' 
Sun, and sets at 9.36 p.m,, 2 hourn 65 mhuittffl 
after it. 

Mars rises at 1.39 a.m., 3 hours 10 minutes 
before the Sun, and sets at 2.1'p.m,, 4'hours 
30 TOlnute-s before it, on the Ist» on the 16th 
it rises at 1.8 a.m., 3 hours' 44 minutes before 
the Sun, and sets at 1,43 p.m., 5 hours .1 
minute before it. 

Saturn rises at 12.2 p.m. and sets at 12,44 
a.m. on the lat; on the 15th it rises at 11,!! ■. 
a.m., and seta at 11.50 p.m. 

Although the Southern Cross will be absc 
from the evening sky, Orion, the Ilyadcs at 
Pleiades, Sirius and Canopus, with Jupiter m 
Venus, will form a most wonderful picture 
Christmas time. * 


4 ^an. h Last Quarter 12 22 a.m. 

13 „ ^ New Moon 2 47 a.m, 

20 . „ c .First Quarter .d. 2 

27 o Full Moon ' 3 15 a^m. 

■ Apogee, 7th January, at 1.0 a.m, 

, ‘ ' Perigee, 22nd January, at 1.0 p-m* 


for places w4@t of Warwick and nearly in'the same latitude, 28 deg.r 0 es 12 minutes S. 

example, at Inglewood, add' 4 minutw tO' the 
thaes given above for Warwick; at Goondiwindi, add 8 .minutes; at St. George,'14 minutes: 
Cunnamulla, 25 minutes; at Thargomindah, 33 minutes; and at Oo'nto,o, 43*^xnibutes. 

each month can best be ascertained by noticing the dates when 
Quarter and ]^en Jh the latter case the moon will rise 
moonlight then extends all through the night; 

befoi© th© sUn sets, and 

it is moonl^ht only till about midnight. After full moon it will be later each evening before 
It rises, and when in the last quarter It will not generally rise till after midnight, 

approximte, aa tUa 
Jouraa:, apd should dot »><, 
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